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DISCLAIMER PAGE

RecovexY plans delineate actions which are believed to be required to recover and/or protect
the species. Plans are prepared by the U.S. Fish and Wildlife Service, sometimes with the
assistance of recovery teams, contractors, State agencies, and others. Objectives will be
attained and any neceSs~~y funds made available subject to budgetary and other constraints
effecting the parties involved, as well as the need to address other priorities. Recovery plans

do not nece55~y represent the views nor the official positions or approval of any
individuals or agencies involved in the plan formulation, other than the U.S. Fish and
Wildlife Service. Recovery plans represent the official position of the U.S. Fish and Wildlife
Service ~niyafter they have been signed by the Regional Director or Director as approved

.

Approved recovery plans are subject to modification as dictated by new findings, changes in

species status, and the completion of recovery tasks.

JRAfl1E~EC1IAflQ~i: U.S. Fish and Wildlife Service. 1995. Snake River Aquatic
Species Recovery Plan. Snake River Basin Office, Ecological Services, Boise, Idaho. 92
pp.

Additional copies maybe purchased from:
Fish and Wildlife Reference Service
5430 Grosvenor Lane, Suite 110
Bethedsa, Maryland 20814
301/492-3421 or 1-800-582-3421
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EXECUTiVE SUMMARY OF THE RECOVERY PLAN FOR
SNAKERIVER AQUATIC SPECIESIN SOUTH CENTRAL IDAHO

Current Status: The middle SnakeRiver from C.J. StrikeReservoirto AmericanFalls
Damprovides habitat for the 5 Snake River snails listed as threatened(the Bliss Rapids
snail) or endangered (the Snake River physa, Banbury Springs lanx, Utah valvata snail, and
Idaho springsnail) under the Federal Endangered Species Act. With the arrival of
exploration and development, the Snake River ecosystem has undergonesignificant
transformation from a primarily free-flowing, cold-water system to a slower-moving and
warmer system. At present, the listed species occur mainly in the remaining free-flowing
reaches or spring alcove habitats of the Snake River.

Habitat Requirementsand Liinitin~ Factors: Ecologically, the 5 listed species share
many characteristics, and in some locations two or more can befound sharingthe same
habitat. Their habitat requirements generally include cold, clean, well-oxygenated flowing
water of low turbidity. With the exceptionof Utah valvata and possibly the Idaho
springsnail, the listed snails prefergravel-to-bouldersizesubstrate.Despitetheseaffinities,
eachof the5 specieshasslightly differenthabitatpreferences.TheIdaho spnngsnailand
SnakeRiverphysaarefoundonly in thefree-flowingmainstemSnakeRiver. The Bliss
RapidssnailandUtahvalvataoccurin both cold-waterspringsor mainstemhabitats,while
theBanburySpringslanxonly occursin cold-watersprings. Thefaunadependentonfree-
flowing reachesof themiddle SnakeRiverhavebeendecliningsincetheearly19thcentury
due to fragmentation of remainingfree-flowinghabitatsanddeterioratingwaterquality.

Recovery Obiectives: The short-term recovery objectives of this recovery plan are to
protect known live colonies of the federally listed snails by eliminating or reducing known
threats. The long-term objectives are to restoreviable,self-reproducingcoloniesof the 5
listedsnailswithin specificgeographic ranges (referenced under Recovery Criteria below) to
thepoint thattheyaredelisted.

RecoveryCriteria: The5 federally listedsnailsmay bereclassifiedorrecoveredby
implementingvariousconservationmeasuresthatpreserveandrestoreboth mainstemSnake
Riverandtributarycold-waterspringhabitats.Thesehabitatsareessentialto their survival
within thespecifiedrecoveryareasdescribedbelow. TheSnakeRiverAquaticSpecies
RecoveryPlan(Plan)identifiesspecificrecoveryareasandshort-termrecoverygoalsthat
will providedownlistingldelistingcriteriafor eachof the 5 listedspecies.Recoverywill be
basedon detectionof increasing,self-reproducingcoloniesat preselectedmonitoringsites
within eachspeciesrecoveryareafor a5-yearperiod. Monitoring sitesselectedwill
generallyreflectareasof knownlive snailcollectionsfrom thepast15 yearsandwill be
locatedto representtheoutermostboundariesof therecoveryareafor eachspecies.
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o Idah~pnng~nail:
- The recovery area (see Figure 2) includes the mainstem Snake River between
river kilometer (rkxn) 834 to 890 (river mile (rm) 518 to 553).

o Utahvalvatasnail

:

- The recovery area (see Figure3) includesthemainstem Snake River and
tributary cold-water spring complexes between rkm 932 to 1142 (rm 572 to
709).

o SnakeRiverphvsa

:

- The recovery area (seeFigure4) includesthemainstem Snake Riverbetween
rkin 890 to 1086 (rm 553 to 675).

o BlissRapidssnail

:

- The recovery area (see Figure5) includesthemainstem Snake River and
tributary cold-water spring complexes between rkm 880 to 942 (rm 547 to
585).

o BanburySpringslanx

:

- The recoveryarea(seeFigure6) andmonitoringsites for BanburySprings
lanxincludestributarycold-waterspringcomplexestotheSnakeRiverbetween
rkm 941.5 to 948.8 (rm584.8to 589.3).

Actions Neededto Initiate Recovery

:

1. Ensurewaterqualitystandardsfor cold-waterbiotaandhabitatconditionssothat
viable, self-reproducingsnailcoloniesareestablishedin free-flowingmainstemand
cold-waterspringhabitatswithin specifiedgeographicranges,or recoveryareas,for
eachof theS species.Snailsdetectedatthesitesselectedfor monitoringwill be
surveyedon an annualbasisto determinepopulationstability andpersistence,and
verify presenceof all life histor. tagesforaminimumof 5 years.

2. Developandimplementhabitatmanagementplansthatincludeconservationmeasures
to protectcold-waterspringhabitatsoccupiedby BanburySpringslanx,Bliss Rapids
snail, and Utah valvata snail from further habitat degradation (i.e. diversions,
pollution,development)asdescribedin Action#1.

3. StabilizetheSnakeRiverPlain aquiferto protect dischargeatlevelsnecessaryto
conservethe listedspeciescold-waterspringhabitats.

4. Evaluate the effects of non-native flora and fauna on listed species in the Snake River
from Ci. Strike Damto American Falls ~

ii



EstimatedCostof Recovery: Partialcosts(in $1 ,000’s ) areestimatedfor someof
thetasks/needsfor thefirst 5 Federalfiscalyears(FY) beginningin 1995;eachfiscal year
beginson October1.

Year

1995

1996

1997

1998

1999

Priority

1

217

280

175

15

0

687

Pnority

2

132

2

2

2

2

140

Priority

3

45

43

92

96

60

336

Total

394

325

269

113

62

1163

Dateof Recovery:Delistingcould beinitiated within 10 yearsif recoverycriteriahave
beenmet.
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LIST OF SYMBOLSAND ABBREVIATIONS

ac-ft acre-feet
ACEC Area of Critical Environmental Concern
ACP Agricultural ConservationProgram
Act Endangered Species Act
Agreement Joint Agreement Regarding Fish and Wildlife Studies
Ag Plan Agricultural Pollution Abatement Plan
AWQAC Agricultural Water Quality Advisory Committee
BLM U.S. Bureau of Land Management
BMP bestmanagementpractices
BPA U.S.BonnevillePowerAdministration
BR U.S.Bureauof Reclamation
C centigrade
cfs cubicfeetpersecond
cm centimeter
cm/s centimeters/second
COE U.S.Army Corpsof Engineers
Council NorthwestPowerPlanningCouncil
CWA FederalCleanWaterAct
DEQ IdahoDepartmentof HealthandWelfare-

Division of EnvironmentalQuality
EPA U.S.EnvironmentalProtectionAgency
ES EcologicalServices,U.S.FishandWildlife Service
FERC U.S.FederalEnergyRegulatoryCommission
FSA FarmServicesAgency
ft feet
ft2 squarefeet
ft/s feet/second
ft/mi feet/mile
FY Fiscal Year
IDA IdahoDepartmentof Agriculture
]DFG IdahoDepartmentof FishandGame
IDHW IdahoDepartmentof HealthandWelfare
]DWR Idaho Departmentof WaterResources
IWRB IdahoWaterResourceBoard
in inch
ll’C IdahoPowerCompany
ISU IdahoStateUniversity,Departmentof Biological Sciences
IWRRI IdahoWaterResourcesResearchInstitute
kg lcilogram
km kilometer
lbs pounds
m meter

square meter
in3 cubic meters
m3/s cubic meters per second
in/km meter/kilometer
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mg/i milligrams/liter
mi mile
flu squaremiles
mm millimeter
NWQA NationalWaterQuality AssessmentProgram
NfvlFS U.S. National Marine Fisheries Service
NPDES NationalPollutionDischargeEliminationSystem
NMP NutrientManagementPlan
NRCS NaturalResourcesConservationService
P.L. PublicLaw
Plan SnakeRiverAquaticSpeciesRecoveryPlan
Preserve The Nature Conservancys Thousand Springs Preserve
PRI PrivatePartyorLandowner
PSMFC Pacific StatesMarineFisheriesCommission
RC&D ResourceConservationandDevelopment
Refuge U.S.FishandWildlife Service-NationalWildlife Refuge
rkm riverkilometer
rm river mile (english)
SC Speciesof Concern (Federaldesignation)
Service U.S.FishandWildlife Service(Region1, Portland,Oregonis the

responsible region)
SSC Speciesof SpecialConcern
State Stateof Idaho
SWCD Soil andWaterConservationDistricts
Th total length
TMDL total maximumdaily load
TNC TheNatureConservancy
Tribe Shoshone-BannockTribes
Uof I University of Idaho
U.S. United States
USGS U.S.GeologicalSurvey
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Whatis arecoveryplan? A recoveryplanis atemplatefor the recoveryof athreatenedor
endangeredspeciesandits habitat. Recoveryis the cornerstoneandultimate purposeof the
endangeredspeciesprogram. It is theprocessby whichthedeclineof endangeredor
threatenedspeciesis arrestedor reversed,andthreatsto survivalareneutralized.The goalof
recoveryplanningisto restorelistedspeciesto thepointwheretheyaresecure,self-
sustainingcomponentsof theirecosystemleadingto eventualdeisting.

A recoveryplanisnot adecisiondocumentbut is intendedto provideinformationand
guidancethattheU.S.FishandWildlife Service(Service)believeswill leadto recoveryof a
speciesandits habitat. Therecoveryplanprovidesacombinationof informationrelated
specificallyto the speciesas well as on-goingor proposedactionsthatmayor maynotaid in
therecoveryof thespecies.Informationgapsaregiventhe highestpriority for actions
needed.Manyof theactions,or tasks,will requirefurtherenvironmentalanalysisandpublic
review,especiallythoseactionstakenby Federalagencies.

This recoveryplanis primarilyaguidancedocumentfor therecoveryof the 5 federally listed
middleSnakeRiversnailsandtheecosystemuponwhichtheydepend.Becauseof the
difficulty in separatingtherecoveryof these5 speciesfrom recoveryof theecosystem(the
middleSnakeRiver),theServicehastakenaholistic approachandincludedothersensitive
species(e.g.speciesof concern)with declininghabitatthataredependentuponthesame
system.It is ourhopethattheefforts takennowfor the5 listedspecieswill aid therecovery
of othersensitivenativespeciesbeforetheir statusbecomescritical. However,only those
actionsthatwill directlybenefitthelistedspeciesaregiven ahighpriority. Includedin the
recoveryplanareotherlow priority actionswhich,if implemented,couldbenefitnon-listed
speciesandcontributeto ecosystemrecovery.

Whatis the SnakeRiver ecosystem?An ecosystemis definedas anecologicalcommunity
togetherwith itsenvironment,functioningas aunit. Forthepurposesof thisrecoveryplan,
themiddleSnakeRiverecosystemis definedasthecomplexcommunityof plantsand
animals,bothaquaticandterrestrial,thatoccupytheregion of theSnakeRiverfrom
AmericanFalls Damdownstreamto CJ.Strike Reservoir,ariverreachof approximately
321.8km (200mi). Thisecosystemincludesthephysical(abiotic) processesthatlink and
drivethebiological (biotic)componentsuchas energyconversion,decompositionand
nutrientrecycling. Ecosystemmanagementrequiresintegratedmanagementof all lands
within thisboundarythatareconnectedby thesebiotic andabioticlinkages.

Without considerationof theentiremiddleSnakeRiver, it will bedifficult to achievefull
recoveryfor listedspecies.Thesespeciesareanintegralpart of theecosystemandare
indicatorsof thehealthof thatsystem.Theirdistributionandcurrentstatusaredirectly
influencedby ongoingactivitiesaffectingtheaquaticecosystem.An importantgoalof this
recoveryplanis to improvewaterquality for cold-waterbiota. Improvementsin water
quality will enhancethe survivalof thelistedspecies,in addition to amultitude of native
plant andanimalspecies.Additionally, by addressingthehabitatneedsof othersensitive
speciesin thisrecoveryplan,the Servicewill beginto proactivelyseeksolutionsthatwill
recoverthesespeciesbeforeit is too late.
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‘The lastword in ignoranceis themanwhosaysofan animal orplant: ‘What good
is it?’ If thelandmechanismasa whole is good, theneverypart is good, whetherwe
understandit or not. If thebiota, in the courseofaeons,has built somethingwe like but
do not understand,thenwho buta fool woulddiscardseeminglyuselessparts? To keep
everycogandwheelis thefirst precautionofintelligenttinkering.’ -AldoLeopold,Round
River

PART I - INTRODUCTION

A~QY~RYLEXY

On December14, 1992,theServiceadded5 aquaticsnailsfrom theSnakeRiver in south
centralIdahoto theFederallist of ThreatenedandEndangeredWildlife (57FR 59244). The
Servicedeterminedthe Idahospringsnailor HomedaleCreekspringsnail(P~I~i~
ih~n~i~),theUtahvalvatasnail(Valvata~iab~azi~),SnakeRiverphysasnail (Ebx~
n~xri~in~), andtheundescribedBanburySpringslanxin the genusLanaasendangered;and
theBliss Rapidssnail(Ta~i~rcoiichas nti~la)asthreatened.

Habitatelementsimportantto thecontinuedsurvival of thesespeciesincludecold,
unpolluted,well-oxygenatedflowing waterwith low turbidity (orhighclarity). These
speciesalsoprefergravel-to-bouldersizesubstrate,with the exceptionof Utah valvataand
possiblythe Idaho springsnail.

Therecoverypriority for eachof thelistedspeciesis asfollows:

o Idahospringsnail,Utah valvata,andSnakeRiverphysa: The recoverypriority for
eachof thesetaxais five C (SC), indicatingthat: 1) taxonomically,all 3 arespecies;2)
eachspeciesis subjectto ahigh degreeof threat;3) is ratedlow in termsof recovery
potential;and4) eachspecieshasahighdegreeof potentialconflict associatedwith
recovery.

o Bliss Rapidssnail: Therecoverypriority for thistaxon is sevenC (7C),indicating
that: 1) taxonomically,it is amonotypicgenus;2) is subjectto amoderatedegreeof
threat;3) therecoverypotentialishigh;and4) thedegreeof potentialconflictduring
recoveryis high.

o BanburySpringslanx: The recoverypriority for thistaxonis eight (8), indicatingthat:
1) althoughtaxonomicallyundescribed,it is believedto be aspecies;2) is subjectto a
moderatedegreeof threat;and3) therecoverypotentialishigh.

TheSnakeRiver from C.J. StrikeReservoirto AmericanFallsDam (Figure1) provides
habitatfor 25 extantnativefish taxa(AppendixA) andat least42 nativemolluscs
(Appendix B). This includesthe5 listedSnakeRiversnails,as well as4 additionalsnails
and fish taxa currently considered Species of Concern (SC) by the Service [theCalifornia
floater(Anadontacaliforniensis),Columbiapebblesnail(EJ.nmixiicoja~Jinnkiana).
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Shoshonesculpin(~Ill~ gr~n~i)andredbandtrout(~n Qd1yn~h~myki~ gairdn~ri)], and
aStateSpeciesof SpecialConcern(SSC)fish taxon,the whitesturgeon(A~ip~n~r
trafismontanus)

.

With the adventof explorationanddevelopment,the SnakeRiverecosystemhasundergone
asignificanttransformationfrom aprimarily free-flowing, cold-watersystemto aslower-
moving, warmersystem. Thehuman-inducedenvironmentalstressorsto the SnakeRiver
includenumerouspointandnonpointpollutionsources,diversionof waterfor irrigationor
hydropower,andconstructionof severalmainstemdams(seeFigure7). This recoveryplan
specificallyaddressesthe5 federallylistedSnakeRiversnails(Service1992). However,the
aquatichabitatsessentialto theselistedspeciesandotheraquaticspeciesbetweenC.]. Strike
andAmericanFallsDamaresimilarandcannotbeisolatedfor recoverypurposes.
Therefore,in orderto besuccessful,thisrecoveryplanandthe entirerecoveryeffort are
designedto addressthemiddleSnakeRiverecosystemratherthantreatingeachindividual
speciesseparately.

Forthepurposesof this recoveryplan,themiddle SnakeRiveris definedasthereach
betweenC.J. StrikeReservoir(rkm 834,rm 518)upstreamto AmericanFallsDam(rkm
1,150, rm 714)(Figure1). Additional informationaboutthe location,history, natural
historyandhistoryof wateruseof themiddleSnakeRivercanbereviewedinAppendixC.
For informationregardinglandmarksandassociatedriver miles/kilometersalongtheSnake
River,seeAppendixD.

2
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Figure 1. Map of the Snake River In Idaho, shading Indicates recovery area for the Snake River Aquatic Species.



B. SPECIESACCOUNTS

The5 federallylistedspecies,Idahospringsnail,Utahvalvatasnail,SnakeRiverphysasnail,
Bliss Rapidssnail,andBanburySpringslanx arepart of thenativemolluscfaunaof the
SnakeRiverwhich characteristicallyrequirecold,fastwateror lotic habitats.Many of the
42 known species of molluscs in the middleSnakeRiverarewidelydistributedandare
somewhattolerantof pollution; the 5 listedsnailsareprimarily limitedto the SnakeRiver
basinbelowAmericanFallsDam, andaregenerallyintolerantof pollution.

Basedon thefossil record,4 of the listedsnailsareendemicto thePlioceneLakeIdaho
region andits Pleistocenesuccessors(Frest1991a).In general,thefossil recordshowsa
largerhistoric thancurrentdistribution,with historicpopulationsconsideredto be
continuousthroughouttheir range. An exceptionis theBanburySpringslanx,an obligate
springspecieswith no knownfossilrecords;accordingto Frest(1991a), each
geographicallyisolatedspringcouldbeconsideredadifferentpopulation.

IDAHO SPRINGSNAIL (endangered’

)

Using specimenscollectedby H.M. Tuckerin 1930,nearHomedale,Idaho,H.A. Pilsbry
(1933) first describedtheIdaho spnngsnailasAmni~li idab~n~j~. In 1965,Greggand
Taylor (1965)revisedthe genusAmni~l~ into anewgenusEgui~1j~lla. LaterHershlerand
Thompson(1987)assignedF mcli em tothegenusByrul~p~is.

TheIdaho springsnailhasanarrowlyelongateshellreachingaheightof 5 to 7 millimeters
(mm) [0.2 to0.25inches(in)], with up to 6 whorls. Thisspeciesis foundonly in permanent
flowing watersof themainstemSnakeRiver, thesnailis not found in anyof theSnakeRiver
tributariesor in marginalcold-watersprings(Taylor1 982d). The speciesis an interstitial
(“between”or within spaces)dwelleroccuningon mud orsandwith gravel-to-bouldersize
substrate.Its life history requirementshavenot beenthroughlyinvestigated.

The springsnailis aLakeIdahoendemic,andin fossil form hasthe samepotentialrelict
rangeastheBliss Rapidssnail(Frest1991a). Historically,the Idaho springsnailwas found
from Homedale(rkm 670, rm 416)to BancroftSprings(rkm 890,rm 553) andhasbeen
collectedat 10 locales(Figure2).

At present,thespeciesis discontinuouslydistributedin the mainstemSnakeRiveratafew
sitesneartheheadwatersof C. J. StrikeReservoir(rkm 834,rm 518)upstreamto Bancroft
Springs(rkm 890,rm 553),a reductionof nearly80% from itshistoric range(Figure2).
This specieshasdeclinedin numbersandtheremainingpopulationsaresmalland
fragmented.
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Figure 2. Idaho springsnaii (Pvrgu1oDsI~ i~b~n~I~) current and historic distribution within the Snake River drainage in Idaho. The springsnail
is currently discontinuously distributed only in the mainstem Snake River. The recovery area includes the aquatic ecosystem where
suitable habitat is restored and self-reproducing colonies are established.
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UTAH VALVATA SNAIL (endangered

)

Call (1884)first describedthisspeciesasValvata~in~.mvar. u~h~nsisfrom specimens
collected at Utah Lake, Utah. Walker (1902) revised the genus and elevated Y. j~x~b~nsi~to
species level.

The Utah valvata snail is 4.5 mm(0.2 in) high, and the shell is turbinate (about equally high
andwide) with up to 4 whorls.

In the Snake River, Y.. utab~.usiiinhabitsareasbetweensandandsilt/mudgrains,in shallow
shorelinewaterandin poolsadjacentto rapidsor in perennialflowing watersassociatedwith
largespringcomplexes. Thespeciesavoidsareaswith heavycurrentsor rapids. The snail
preferswell-oxygenatedareasof limestonemud ormud-sandsubstrateamongbedsof
submergentaquaticvegetation.It is absentfrompuregravel-bouldersubstrate.~ a
rootedaquaticplantthatconcentratesbothcalciumcarbonate(CaCO3)andsilicon dioxide
(5i02), is acommonassociateof V. uIalic.u~i~. V. u~h~n~i~ is primarilya detritivore,
grazingalongthemud surfaceingestingdiatomsor smallplantdebris. In habitatswith
boulderson mud,the snailhasbeenobservedgrazingdiatomsandotherperiphyton(sessile
organismsthatlive attachedtorocky surfaces)andaquaticplants.

Valvata ab~n~i~occurredhistoricallyin UtahLakeandin theSnakeRiverof southern
Idaho(Taylor 1987)(Figure3). Its modernrangeextendedasfar downstreamas Grandview
(rkm 783, rm487) (Taylor 1987). RecentmolluscsurveysthroughoutUtahrevealedno live
snails,andthe speciesis believedto beextirpatedthere(Clarke1991).

At present,this speciesoccursin afew springsandmainstemSnakeRiver sitesin the
HagermanValley (rkm 932, rm 579). Additional locationsincludeafew sitesimmediately
upstreamanddownstreamof MinidokaDam(rkm 1,086,rm 675),nearEagleRock damsite
(rkm 1,142,rm 709)andbelowAmericanFallsDamdownstreamto Burley(Taylor 1987)
(Figure3). RecentsurveysatThe NatureConservancy’s(TNC) ThousandSpringsPreserve
(Preserve)revealeddeclinesin numbersandrangeof Utahvalvataoverafour-yearperiod
(FrestandJohannes1992). In 1991,coloniesof this snailpersistedin only two areasatthe
Preservewith apopulationestimatefor eachcolonyator below6,000individuals.
Populationdensityvariedbutaveragedsix individualsperquartermetet2(2.69ft2).
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Figure 3. Utah valvata (Vah~ai~ iltabma~i~) current and historic distribution within the Snake River drainage In Idaho. The snail occurs in both the
mainstem Snake River and adjacent cold-water springs. The recovery area includes the aquatic ecosystem where suitable habitat Is
restored and sell-reproducing colonies are established.



SNAKERIVER PHYSASNAIL (endangered

)

The SnakeRiverphysasnailwasnamedThx~ n~Iri~in~and described by Taylor (1988).
Fossil records of the species occur in deposits from Pleistocene-Holocene lakes and rivers
from southeastern Idaho and northern Utah.

The shells of adult Snake River physa snails are about 5 to 7 mm(0.2 to 0.25 in) high with 3
to 3.5 whorls and are amber to brown in color. The species occurs on the undersides of
gravel-to-bouldersize substratein swift currentin themainstemSnakeRiver. Living
specimenshavebeenfound on bouldersin thedeepestaccessiblepart of theriver atthe
margins of rapids. Taylor (1982c) believed much of the habitat for this species was in deep
waterbeyondthe rangeof routinesampling.

Taylor (1988)citescollectionsof thisspeciesfrom 1956through1985andconsidersits
“modern” historic rangein the SnakeRiverto extendfrom Grandview(basedon empty
shells) upstream through the Hagerman Reach (rkm 917, rm 573) (Figure 4). Taylor (1988)
stated that the Grandview sub-population was extirpated in the early 1980’s “... as the native
bottom fauna has been virtually eliminated in this segment of the Snake River.” The Snake
River physawasalsorecordedbelowMiidoka Dam(rkm 1,086,rm 675) in 1987 (Pentec
1991a).However,recentcomprehensivesnailsurveysin southeasternIdahoandnorthern
Utah (Frestet al. 1991)andin afree-flowingreachnearBulil (FrestandJohannes1992)
failed to find live specimens. At present, two populations (or colonies)arebelievedto
remain in the Hagerman and King Hill reaches, with possibly a third colonyimmediately
downstreamof MinidokaDam(Figure4). Live SnakeRiverphysasnailsarealwaysrareat
collectionsites;it is believedthatfewer than50 live SnakeRiverphysahavebeencollected
in the Snake River (Frest et al. 1991).
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Figure 4. Snake River physa (Pfiys.~ naIikin~) current and historic distribution within the Snake River drainage In Idaho. The physa is currently
discontinuously distributed only in the mainstem Snake River. The recovery area Includes the aquatic ecosystem where suitable habitat
Is restored and self-reproducing colonies are established.
* Recorded live below Minidoka Dam In 1987.



BLISS RAPIDS SNAIL (threatened’

)

The Bliss Rapids snail (ia~I~r~nclia s~rp~n~k) was formally described by Hershler et al.
(1994). It was first collected live andrecognizedasanewtaxonin 1959 (Taylor 1982a).

The Bliss Rapids snail is 2.0 to 2.5 mm(0.1 in) in height, with three whorls, and is roughly
ovoid in shape. There can be two color variants in the Bliss Rapids snail, the colorless or
“pale” form andtheorange-redor “orange” form. Thepale formis slightly smallerwith
rounded whorls and with moremelaninpigmenton the body (Frest and Johannes 1992).

This snail occurs on stable cobble-boulder size substrate in flowing watersof unimpounded
reaches of the mainstem SnakeRiverandinafew springhabitatsin theHagermanValley.
The species doesnot burrowin sediments and normally avoids surfaces with attached plants.
Known riverpopulationsof theBliss Rapidssnailoccuronly in areasassociatedwith spring
influencesor rapids-edgeenvironmentsandtendto flank shorelines.Theyarefoundat
varying depths if dissolved oxygen and temperature requirements persist and are found in
shallow (< 1 centimeter(cm),0.5in) depth,permanent,coldsprings (Frest and Johannes
1992). The species is considered moderately negatively phototaxicandresideson the lateral
sides and undersides of rocksduringdaylight(Bowler 1990). The species can be locally
quite abundant,especiallyon smoothrocksurfaceswith commonencrusting red algae.

The Bliss Rapids snail wasknownhistoricallyfrom themainstemmiddleSnakeRiverand
associatedspringsbetweenIndian CoveBridge(rkm 845.9,rm 525.4) and Twin Falls (rkm
982.9, rm 610.5) (Hershler et al. 1994) (Figure 5). Taylor(1982b)believedthat “...prior to
damconstructiontherewas probably a single population throughout this range, and
plausiblyupstreamas well.” Localities extant subpopulations have beenreportedby Taylor
(1987) and Frest (1991a). Pentec (1991b)likely extendedthepresent,knownrangeof the
speciesupstreamapproximately259.2km (162mi) whenit was found in spring habitats
above American Falls Reservoir (rkm 1,207.1, rm 749.8). This highly disjunct upstream
record requires further verification (Hershler et al. 1994). Basedon live collections,the
species currently exists as discontinuous populations within its historic range (Figure 5).
These colonies are primarily concentrated in the Hagermanreach,in tailwawrsof Bliss and
LowerSalmonDamsandseveralunpollutedsprings[including ThousandSprings,Banbury
Springs, Box Canyon Springs (Figure 6) andNiagaraSprings.
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Figure 5. Bliss Rapids snail (Taylorconcha ~ipmiD~Ia)current and historic distribution as well as proposed recovery area within the Snake River
drainage in Idaho. The snail occurs in both the mainstem Snake River and adjacent cold-water springs. The recovery area includes the
aquatic ecosystem where suitable habitat Is restored and self-reproducing colonies are established.
* Denotes the occurrence of a disjunct population near the confluence with the Blackfoot River.



BANBIJRY SPRINGSLANX (endangered

)

This snail is a member of Lancidac, a small family of pulmonates (snails that possess lung-
like organs) endemic to western North America. The species was first discovered in 1988
(Frestin liLt. 1991b) and has notbeenformally described.Thespeciesis distinguishedby a
cap-shapedshellof uniformred-cinnamoncolorwith asubcentralapex. Its length [2.4 to
7.1 mm(.09 to .28 in)] and height [1.0to 4.3 mm(.03 to .17 in)] exceed its width of 1.9 to
6.0 mm(.07 to .24 in).

The species has been found only in spring-runhabitatswith well-oxygenated,clear,cold { 15
to 160 centigrade (C) [59to 610 fahrenheit(F)] } waterson boulderorcobble-sizesubstrate.
All known locations haverelatively swift currents. They arefoundmostoften on smooth
basalt and avoid surfaces with largeaquaticmacrophytesor filamentous green algae. Beak
(1989)reportedthespecies(specimensoriginally identifiedasE1sb~rQlanuttalli) at depths
ranging from 30 to 75 cm (12 to 30 in) on bouldersubstrate.FrestandJohannes(1992)
found the speciesin waterasshallowas5 cm (2 in), but depths up to 15 cm (6 in) were more
typical. All lancids are particularly affected by dissolved oxygen fluctuations since
respirationis accomplishedonly throughthemantle; lungs,gills, andotherspecialized
respiratorystructuresarelacking (FrestandJohannes1992). Commonsnail associatesof
this speciesincludethethreatenedBliss Rapidssnail andvagrantpebblesnail(Eliuninico1~
hindzi).

This lanx was first discovered in 1988 at Banbury Springs (rkm 949, rm 589) with a second
colony found in nearby Box Canyon Springs (rkm 947, rm 588) in 1989. During 1991, a
inollusc survey at TNC’s Preserve revealed a third colony in the outflows of Thousand
Springs (rkm 941, rm 584.6) (Pentec 199 lb) (Figure 6). Subsequent to this discovery, a
moredetailedinvestigationatthePreserverevealedthatthesinglecolonywassporadically
distributed within an area of only 12 to 14 inetet2 (in2) [129to 150.7squarefeet (ft2)] (Frest
andJohannes1992). Populationdensityrangedfrom 4 to 20 individuals/in2 (43.1 to 215.3
ft2). The total adult population at the Preserve was estimated at between 600 to 1,200. All
three colonies of lanx were discovered in alcove spring complexes. These spring complexes
contain large a~ .~s of adjacent, presumably identical, habitat not occupied by the species. At
present,theBanburySpringslanxis knownto occuronly in thelargest,leastdisturbed
spring habitats at Banbury Springs, Box Canyon Springs, and Thousand Springs.
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Figure 6. Banbury Springs tanx ~ sp.) current distribution within the Snake River drainage in Idaho. The Ianx occurs only in
these three cold-water spring complexes, and is not found in the mainstem Snake River.



California floater (SC”

)

The Californiafloater(AnQdoinacaliforniensis)is alargefreshwatermusselin thefamily
Unionidae. According to Frest (1992), this species is most commonly found in rivers, cold-
water springs, or reservoirs in relatively stable, oxygenated mud-to-fine gravel beds. In the
SnakeRiver, thespeciesis oftenfoundimmediatelyupstreamordownstreamof rapidsin
mud-sandsubstrateswith good waterquality. Thismusselis relativelysessileanddoesnot
bury itself completely,exposingabout1/3 to 1/2 of theshell, orientedwith theanterior
margin pointing upstream. Very little is knownregardingits life history.

Anodontinids, similar to other North American freshwater mussels, are thin-shelled,
relatively fast growing, and can live about 20 years. Anodontinid larvae are also obligate
parasitesof freshwaterfish for aperiodof severalweeks(commonly3 to 6),andtherefore
areessentiallydependenton fish fordistribution. Thehostfish forAnQd~macaliforniensis
is unknown, although other North American AnQdQn~aspeciesexploit fish taxaincluding
sockeyesalmon,chinooksalmonandthree-spinedstickleback.

The California floater is known from several sites in Arizona, California, Washington,
Oregon, Nevada, Utah and Idaho. The speciesstill occursin the SnakeRiveratseveralsites
upstream from the King Hill reach (rkm 853, rin 530). However, Frest and Bowler (1992)
noteadecliningtrendfor thiscold-waterspecieslikely resultingfrom theconversionof the
SnakeRiver to aslow-moving,warm-water,shallowlakesystem.

Columbia pebblesnail (SC’

)

The Columbia pebblesnail (EJnj:ninIcoI~ ~iumbiana)is asmall snailof the family
Hydrobiidaewith aturbinateshellthatis approximately10 mm (0.4 in) high. Basedon
fossil records,“...pebblesnailswerewidelydistributedthroughouttheColumbiaRiverbasin
since the Pliocene, about 3.5 million yearsbeforepresent”(Neitzel andFrest1993).

The pebblesnaillivesin flowing watersrangingin sizefrom streamsto largeriversystems
(NeitzelandFrest1993). Thespeciesusesgravel-to-bouldersizesubstrateandiscommon
at the edge or downstreamof rapids/whitewaterareas.Theyavoidareaswith swift currents
and are absent in spring systems. The species is an obligate perilithon grazer, feeding
primarilyupon diatomsandsmallerattachedalgae(Nejizel andFrest1993). Life history
and specific habitat requirements are not well defined.

Prior to 1988,theColumbiapebblesnailwasknownonlyfrom thelower Snake,Columbia,
Spokane, Little Spokane, and Payette Rivers. Recently, a single population of this species
was discovered in the Snake River in the Wiley Reach upstream of Bliss Dam(Neitzel and
Frest 1993).

SC = speciesof concern: taxa for whichinformanonnow in possessionoftheServiceindicatesthatproposingto list is possiblyappropriate
but for which conclusivedatais notcurrentlyavailable.
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Shoshone sculpin (SC’

)

The Shoshone sculpin (~1Lu~ gr~n~i) was first described as Lliani~ gr~n~j by Gilbert
and Culver in 1898 (Wallace et al. 1984). The species is also designated as SSCby the
Idaho Department of Fish and Game(IDFG).

Shoshone sculpin are distinguished from other Cottidac in having a pre-opercle (part of the
gill cover) with a single spine; palatine teeth present inbroadbands;adorsalfin with six
spines and 18 to 19 rays; and an anal fin with 12 or 13 rays. Shoshone sculpin typically
inhabit cold-water springs characterized by water temperatures less than 170 C (62.60F),
surface velocity less than 40 centimeters/second (cm/s) (1.31 ft/s), and depth less than 80 cm
(31.5 in) (Wallace et al. 1981). They are normally associated with cover, either in the form
of rocks,cobble,gravel,and/orvegetation(Y.~r~rjka, B amQg~tQnandZanichellia)

.

Young sculpin less than 30 to 40 mm(1.2 to 1.6 in) total length (TL) are often found on
sand or mud substrate as long as vegetation is present.They areoftenabundantin spring
reacheswith high densitiesof aquaticinvertebrates(chironomidsandgainmarids),their
preferredprey.

Shoshonesculpinbecomereproductivelymatureatage1, with aminimumsizeatmaturity
for femalesaround40 mm (1.6 in) TL. Fecundityis highly variable,knownto rangefrom
31 to 117 eggs/femalein onespring location (Connolly 1983). Theyutilize rocky substrates
for spawningduringtheprolongedbreedingseasonrangingfromMay throughJuly, possibly
into August. Thereisevidencethatfemalesculpincan spawnmorethanoncea year.

Basedon recentstudies,Shoshonesculpinareknownfrom atleast52 localitiesin 26
springs/streamsalonga55 km (34mi) reachof theSnakeRiverfrom aboveBliss Dam(rkm
910, rin 565)upstreamto themouth of CrystalSprings(rkm 964, rm 599) [ChrisRandolph,
IdahoPowerCompany(IPC),pers.comm.1993]. Mostknownlocalitiesare alongthenorth
bankof the SnakeRiverin springflows atThousandSprings(Wallaceetal. 1984).
Commoncommunityassociatesincludethemottledsculpin(CQuu~bafr.di),andless
frequentlyrainbowtrout(~n~ n~1uz~mykiss),the introducedbrowntrout(Salinetruth),
and longnose dace (Rbiniclithy~ ~aa~ha~).

Redbandtrout (SC’

)

The redband trout (~n zi~bi~~ mykis~g~irdn~ri) is an interior rainbowtrout. The
historic rangeof redbandtrout includesCalifornia,Nevada,Oregon,Washington,Idaho,
Montana and British Columbia. Behnke (1992) grouped the redbands of southern Idaho
with otherinterior rainbowtroutin theColumbiaRiverbasinastheColumbiaRiver redband
trout. Their range is defined as the Columbia River basin east of the Cascades up to barrier
falls on all major tributaries, the upper Fraser River basin, and theupperMackenzieRiver
(Behnke1992).

Scientificdebatecontinuesoverthevalidity of classifyingtheredbandtroutasasubspecies
of rainbow trout. The redband has only recently been recognized by management agencies
and little status information exists. Genetic analysis is often the only means of positively
identifying native redband trout.
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Comparedwith otherrainbowtrout,the redbandtroutsubspeciesof theColumbiaRiver
basin have brighter coloration, larger and sparser spots, more-elliptical parr marksandlight-
coloredtips ondorsal,analandpelvic fins.

The arid-landsredbandtrout,suchasthoseof themiddle SnakeRiver, areabletofunction at
hightemperatures.TheIDFG hasconductedapreliminaryexaminationof thepresenceof
redbandtroutin southernIdahowatersbasedon thedefinition of aredbandas “interior
rainbowtroutfoundin theabsenceof cutthroattrout” (Virgil Moore,IDFG, pers.comm.
1994). Redbandtroutin therecoveryareahavebeenconfirmed by the IDFG in the
following tributaries to the middle Snake River, including C.J. Strike Reservoir: Bennett
Creek,ColdSpringsCreek,Little CanyonCreek,King Hill Creek,Clover Creek, Jacks
CreekandtheBruneauRiver (IdahoConservationDataCenter1994).

White Sturgeon(55C2’

)

White sturgeon(A~i~n~r transnQn1~zms)arefoundalongthePacificcoastof North
Americaandreproducein atleastthreelargeriver basins:theSacramento,Columbiaand
Fraserrivers. Whitesturgeonareincludedin theFamily Acipenseridae,whichconsistsof 4
generaand24 speciesof sturgeon.Thespecieswasfirstdescribedby Richardsonin 1863
from asinglespecimencollectedin the ColumbiaRivernearFortVancouver,Washington
(ScottandCressman1973). White sturgeonare thelargestfreshwateroranadromousfish in
NorthAmerica,reportedto growup to about820kilograms(kg) [1,800pounds(lbs)].
Individualsin landlockedpopulationsaregenerallymuchsmaller.

Whitesturgeonareknowntobelong-lived,with femalesliving from 34 to 70 years (Pacific
States Marine Fisheries Commission (PSMFC) 1992). For white sturgeon in general, the
sizeor ageof first maturityin the wild is quitevariable(PSMFC1992). Malesgenerally
require15 to 32 yearsto reachmaturity. Only aportionof adult whitesturgeonare
reproductive or spawn each year, with the frequency between each spawning for females
estimatedto rangefrom 2 to 11 years.Spawningoccurswhenthephysicalenvironment
permitsvitellogenesis(eggdevelopment)andcuesovulation. Whitesturgeonarebroadcast
spawners releasing their eggs and sperm in fast water.

Historically,whitesturgeonoccurredthroughoutthe SnakeRiverbasinupstreamto
ShoshoneFalls (rkm 990,rm 615),whichforms animpassablebarrierto furthermigration
andmovement.The constructionof fourdamson theSnakeRiver from 1932to 1952 has
effectively isolatedwhitesturgeon,forming threelandlockedpopulationsfrom CJ.Strike
Dam(rkm 795,rm 494)to ShoshoneFalls. Habitatthroughoutthesereachesrangesfrom
slackwateror impoundmentconditionstofree-flowingrapids. A briefdiscussionon the
presentstatusforeachof the threelandlockedsturgeonpopulationsis providedbelow.

C.J. Strike Dam (rkm 795.rm 494’) to Bliss Dam (rkm 902. rm 560’) Whitesturgeon
areconsideredmoreabundantin thisreachthanupstreamof BrownleeDam. In 1983,

2speciesof SpecialConcernis aSuteofIdaho designabonfor nativespecieswhich sit low in numbers,limited in distribution,orhave
sufferedsignificanthabitatlosses.
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IDEGestimatedthat 1,500to4,300sturgeonof 60 to 270cm(24to 106 in) TL lived
in this reach. Reproduction is known to occur in this reach, although reproductive
success is not well defined. At present, IPC is conducting a long-term study on the
abundance,statusandproductivityof whitesturgeonin thisandotherimpounded
reachesof theSnakeRiver. Initial studyresultsindicatethepresenceof small sturgeon
andevidenceof annualspawning.

Bliss Dam(rkm 902.rm 560’) to LowerSalmonFallsDam (rkm 923. rm 573’) Partof
this reachconsistsof free-flowingwaterthroughasteep-walledcanyon122to 183
meters(in) [400to 600feet (ft)] deep. Althoughpresent,sturgeonarenot considered
abundantor reproductivelyviable. IPC’s sturgeonstudiesshouldprovideadditional
informationon theirpresentstatusin thisreach. In 1989,IDFG begananexperimental
sturgeonreleaseprogramto evaluategrowthandsurvival in thisreachwhere
recruitmentseemslimited (PSMFC1992). IDFG releasedsturgeonatarateof 100
fish/km(161 fish/mi) to comparetheirgrowthandsurvivalwith sturgeonreleasedata
rateof 10 fish/km(16fish/mi) into the C.J. Striketo Bliss Damreach.

Lower(923 rkm. 573 in’) andUpperSalmonFalls(936inkin. 581 in’) to Shoshone
Falls (990rkm. 615rm’) BetweenShoshoneFallsandtheUpperSalmonFalls
impoundment,the SnakeRiver isessentiallyfree-flowing. Flow canfluctuate
dramatically,especiallyduringthe irrigationseasonwhenflows belowMilner Dam
(which controlsriverflow atShoshoneFalls)maydecreaseto zero. Sturgeonare
presentin low numbersandreproductiveviability is not well known.

C. REASONSFORDECLINE

Thefree-flowing,cold-waterenvironmentsrequiredby thelistedSnakeRiverspecieshave
beenaffectedby, andarevulnerableto, continuedadversehabitatmodificationand
deterioratingwaterquality from oneormoreof thefollowing: hydroelectricdevelopment
(Figure7), load-following(thepracticeof artificially raisingandlowering river levelsto
meetshort-termelectricalneedsby local run-of-the-riverhydroelectricprojects)effectsof
hydroelectricprojectoperations,waterwithdrawalanddiversions,waterpollution,
inadequateregulatorymechanisms(whichhavefailed toprovideprotectionto thehabitat
usedby thelistedspecies),andthe possibleadverseaffectsof exoticspecies.

Sevenproposedhydroelectricprojects(Figure7), includingtwohigh-damfacilities,
potentially threaten remaining free-flowing river reaches between C.J. Strike and
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AmericanFalls Dam. Damconstructionadverselyaffectsaquaticspeciesthroughdirect
habitatmodificationandtheability of theSnakeRiver to assimilatepointandnonpoint
sourcepollution. FurtherhydroelectricdevelopmentalongtheSnakeRiverwouldinundate
existingsnailhabitatsthroughimpoundment;reducecritical shallow shorelinehabitatsin
tailwaterareasdueto waterfluctuations;elevatewatertemperatures;reducedissolved
oxygenlevelsin impoundedreaches;andfurtherfragmentremainingmainstempopulations
orcoloniesof the listedsnails.

Load-followingalsothreatensnativeaquaticspecieshabitat. Load-following is afrequent
andsporadicpracticethat resultsin dewateringaquatichabitatsin shallow shorelineareas.
With theexceptionof theBanburySpringslanxandpossiblytheSnakeRiverphysa,these
dailywaterfluctuationspreventfederallylistedspeciesandspeciesof concernfrom
occupyingthe mostfavorablehabitats.Thequalityof waterin thesehabitatshasadirect
effecton the survival of nativeaquaticspecies.Watertemperature,velocity,dissolved
oxygenconcentrationsandsubstratetypeareall critical componentsof waterquality that
affect thesurvivalof the5 listedaquaticsnails. Thesespeciesrequirecold,clean,well-
oxygenatedandrapidly flowing waters. They are intolerantof pollutionandfactorsthat
causeoxygendepletion,siltation,or warmingof theirenvironment.

Recoveryof thelistedspecieswill requirerestorationof their habitat,andwill entail
restorationof thewaterqualityof the middleSnakeRiverto alevel thatsupportsand
maintainsadiverseandsustainableaquaticecosystem.In particular,reductionof nutrient
andsedimentloadingto theriverandrestorationof riverineconditionsareneededto recover
thelistedspecies.

Any factorthat leadsto adeteriorationin waterqualitywould likely extirpatethesetaxa.
For example,the BanburySpringslanx lackslungsor gills andrespiresthroughunusually
heavy,vascularizedmantles.Thisspeciescannotwithstandeventemporaryepisodesof
poorwaterquality conditions. Becauseof stringentoxygenrequirements,any factorthat
reducesdissolvedoxygenconcentrationsfor evenafew dayswouldvery likely provefatal to
mostor all of thelistedsnails.

Factorsthatfurtherdegradewaterquality includereductionin flow rate,warmingdueto
impoundment,andincreasesin theconcentrationof nutrients,sedimentandotherpollutants
reachingthe river. TheSnakeRiveris affectedby runofffrom feedlotsanddairies,hatchery
andmunicipalsewageeffluent,andotherpointandnonpointdischarges.During the
irrigation season,13 perennialstreamsandmore~than50 agriculturalsurfacedrains
contributeirrigationtailwatertotheSnakeRiver [IdahoDepartmentof Health andWelfare
(IDHW) 1991]. In addition, commercial,StateandFederalfish culturefacilitiesdischarge
wastewaterinto the SnakeRiverandits tributaries. Thesefactorscoupledwith periodic,
drought-inducedlow flows, havecontributedto reduceddissolvedoxygenlevelsand
increasedplantgrowthandageneraldeclineof cold-waterfree-flowing river speciesof the
SnakeRiver. Waterquality in thealcovespringsandtributaryspringstreamsin the
HagermanValley areahavealsobeenaffected,thoughnot as severelyasthemainstem
SnakeRiver. TheHagermanareareceivesmassivecold-waterrechargefrom theSnake
RiverPlainaquifer. However,severalof thesespringsandspringtributarieshavebeen
divertedfor hatcheryuse,whichreducesor eliminatescleanwaterrechargeandcontributes
flows enrichedwith nutrientsto theSnakeRiver. At TNC’s Preserve,coloniesof Utah
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valvataandBliss Rapidssnailhaverecentlydeclinedor beeneliminatedatseveralsites.
Thisdeclineis dueto decreasesin waterquality primarily fromagricultureandaquaculture
wastewateroriginatingoutsideof andflowing into the Preserve(FrestandJohannes1992).

Anotherthreatto thelistedspeciesis thepresenceof the NewZealandmudsnail
(Potariionyi-~t~a p~.damm) in themiddleSnakeRiver. Thewidelydistributedand
adaptablemudsnailisexperiencingexplosivegrowthin theSnakeRiverandshowsawide
rangeof tolerancefor waterfluctuations,velocity, temperatureandturbidity. The species
seemsto preferwarmerpolluted watersoverpristinecoldspringenvironments.Basedon
recentsurveys,the mudsnailisnot abundantinhabitatspreferredby BanburySpringslanx,
Bliss Rapidssnail,or theUtah valvata.However,the speciesdoescompetedirectly for
habitatsof theSnakeRiverphysaandIdahospringsnailin themainstemSnakeRiver.

D. CONSERVATIONMEASURES

At present,thereareseveralStateandFederalprogramsandconservationefforts thatmay
helpachieverecoveryobjectivesfor theSnakeRiveraquaticspecies:

I. FederalCleanWaterAct (CWA’

)

Severalprovisionswithin theCWA regulateactivitiesthataffecttheSnakeRiveraquatic
species and their habitats:

Sections 302/303 These provisions provide for the establishment of water quality
standardsandthesettingof effluent limits forpoint sourcedischarges.Section302 requires
theestablishmentof ‘waterquality-based”standardsfor situationswheretechnology-based
standardsarenot adequateto protectdesignateduses.

Section303 specifiesthatstatesarL requiredto establishwaterqualitystandards.Standards
identify designatedusesof thewaterandestablishthe biological/chemicalcriteria necessary
toprotectthoseuses.The designatedusesof themiddleSnakeRiverincludecold-water
biota,salmonidspawning,domesticandagriculturalwatersupphes,secondaryandprimary
contactrecreation,andspecialresourcewater.

Section303 alsorequiresstatesto identify thosewaterswhichdo not meetstatewater
quality standards.Thesewaters,describedas “waterquality limited,” aresubjectto water
quality managementplanningandthedevelopmentof total maximumdaily loads(TMDLs).
In 1990,theDivisionof EnvironmentalQuality (DEQ)determinedthatthe middleSnake
Riverfrom ShoshoneFallsto King Hill waswaterquality limitedandthat thedesignated
usesof the waterwerenot supported.As aresultof thewaterquality limited designation,
DEQis developingaNutrient ManagementPlan(NMP) for the middle SnakeRiverunder
theStateof Idaho(State)NutrientManagementAct. TheNMP is intendedto meetthe
requirementsof the CWA andservein placeof aTMDL, andwouldspecifyallowable
nutrient levels.
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This section of the CWAprovides for states to set up management programs

specificallydealingwithnonpointsourcesof waterpollution. In Idaho,the Departmentof
Landsis the authorizedagencyfor mining,forestry,andagricultureprograms.Best
managementpractices(BMPs)havebeendevelopedfor eachindustryto controlwater
pollutionfromnonpointsources.Of thoseindustries,agricultureis the only significant
industryaffecting waterquality in theSnakeRiver [seeAgriculturalPollutionAbatement
Plan(#3 below)forfurtherdiscussion].

S~ti~n..4QJ.DEQadministersIdaho’s401 CertificationProgram.Undersection401,
projectsthatinvolve dischargeinto statenavigablewatersmustobtainwaterquality
certification. In certifying discharges,theStateverifiesthattheproposedactivity is in
compliancewith Statewaterquality standards.For example,theStatemustprovidewater
qualitycertification onFederalEnergyRegulatoryCommission(FERC)licensesfor
hydropower projects, and on CWAsection 404 permits.

Waterqualitystandardsfor themiddle SnakeRiverarebasedon cold-waterbiota. Thecold-
waterbiotastandardis characterizedby thefollowing: dissolvedoxygenconcentrations
exceeding6 milligrams/liter(mg/l) atall times,watertemperaturesof 22C’C (71.60F)or less
with maximumdaily averagesof no greaterthanI 90C (66.20F),specific ammonia
concentrations, and specific requirements for salmonid spawning.

S~tiQnA~)4 TheCWA providesforplacementof dredgedor fill materialinto watersof the
United States (U.S.), including wetlands, only when pennitted by the U. S. Army Corps of
Engineers(COE). The COEbasespermitdecisionson applicationof the404(b)(1)
guidelinesdevelopedby theEnvironmentalProtectionAgency (EPA). Theserequire
avoidance,minimization,andcompensationfor adverseimpactsto aquaticresources
associated with discharge of dredge or fill material. Activities regulated under section 404
includeplacementof materialin riversandadjacentwetlandsassociatedwith the
constructionof dams,bridges,androads.

NationalPollutantDischargeEliminationSystem(NPDES’) TheNPDESprogramis
coveredundertheCWAandis administeredin Idahoby theEPA. TheNPDESprogram
requires permits for the discharge of pollutants from any point source into waters of the U.S.
Examplesof suchpointsourcedischargesin themiddleSnakeRiverare: concentrated
animalfeedingoperations,concentratedaquaticanimalproductionfacilities,dischargesfrom
industrialfacilities,dischargesof stormwater,anddischargesfrom sewagetreatment
facilities. Currently,the SnakeRiver receiveseffluentfrom over 130permitteddischarges.

2. SalmonFlow AugmentationandWaterSupplementationMeasures

Recent efforts to aid Snake and Columbia River salmon recovery downstreamof Hell’s
Canyon may complement Snake River aquatic speciesrecovery.Theseeffortsbeganin
1988 with the Joint Agreement RegardingFishandWildlife Studies(Agreement)pursuant
to the enactment of Public Law (P.L.) 100-216. Parties to the Agreement are the
Departmentof theInterior,NationalMarineFisheriesService(NMFS), andIPC. The
objectives of the Agreement are to identify and evaluate potential water supplies to augment
flows in the SnakeRiverfor improvedjuvenile salmonmigration. Thestudy,commissioned
by NMFS,estimatedthatup to 2,467million in3 [2.0million acre-feet (ac-ft)] of storage
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could bemadeavailablefor salmonmigrationflows from theupperSnakeRiverwithout
adverselyimpactingotherwaterusesin Idaho(Hydrosphere1990). TheBureauof
Reclamation(BR) however,hasnot concurredwith the estimatesof the Hydrospherereport
(BRiullit. 1994).

A secondavenueof obtainingadditionalwaterto aidjuvenile salmonmigrationwas
institutedin 1991 whenBonnevillePowerAdministration(BPA) contributedmoneyfor
waterrental from IdahoWaterBanks. Waterbanksareauthorizedby Statelaw to market
waterheldin storageatBR projectsforotherbeneficialusesoutsideof the irrigationdistrict
thatholdsthe storagerights. Sincethewaterbankin theupperSnakeRiver(District 01)
wasestablishedin 1979,therehavebeenan averageof 237million in

3 (192,000ac-ft) of
waterplacedannuallyin rentalbanks. Thelargestpurchaserof theWaterBank waterhas
beenIPC,which on averagebuys191 million in3 (155,000ac-ft) of storedwaterannually
[IdahoWaterResourcesBoard(IWRB) in IIIL 1993]. In 1991, 122million in3 (99,000 ac-
ft) waspurchasedfromtheUpperSnakeRentalPool. Partof this waterwasreleasedin July
andAugust,andtheremainderwasdelivereddowntheSnakeRiverpastMilnerDamfrom
Decemberto February,1992. In thespringandsummerof 1992,no waterwasavailablefor
salmonflow augmentationfrom theupperSnakeRiverbecauseof persistentdrought
conditions.

Thethird opportunitytoprovideadditionalwaterfor salmonflows stemsfrom the 1993
biologicalopinionissuedby NMFSon the operationof theFederalColumbiaRiverPower
Systemandits effectson listedsalmonpopulations. In orderto meetflow targetsat Lower
GraniteDamon theSnakeRiverandMcNaryDam on theColumbiaRiver,BR agreedto
releaseup to 539million in3 (437,000ac-ft)of SnakeRiverbasinstoragewater. This
translatesroughly into a42.5cm/s[1,500cubicfeet/second(cfs)] releaseduringJulyand
August,andan additional150million in3 (120,000ac-ft)deliveredto BrownleeReservoirin
thefall/winterperiodto refill releasesmadein September(BR 1993). Accordingto BR
(1994),thebiological opinion issuedby NMFSfor the 1994-1998operationsof the Federal
ColumbiaRiverPowerSystemrequiredthat650million in3 (527,000ac-ft) of storagebe
securedin 1994 by BR andBPA for salmonflow augmentationfromthe SnakeRiverbasin.
Thisamountwill beincreasedeachyearuntil atotal of 1,143million in3 (927,000ac-ft) is
permanentlysecuredby January31, 1999,for salmonflow augmentationfrom theSnake
Riverbasin(BR in litL 1994).

Thefourthplanningeffortto provideflows forsalmonmigrationin the SnakeRiver is
knownas the NewStorageAppraisalStudy. Thisstudywasrequestedby theNorthwest
PowerPlanningCouncil (Council) in its latestroundof amendmentsto its FishandWildlife
Program.TheBR andtheServiceareconsideringwatersto;L~zesitesin variouspartsof the
SnakeRiverbasinincluding tributariesupstreamof AmericanFalls Reservoirforpotential
usein salmonrestoration.A final reportwascompletedin January1994. Regionalinterests
arecurrentlyevaluatingthe results.

3. Agricultural PollutionAbatementPlan

TheIdaho AgriculturalPollutionAbatementPlan(Ag Plan)wasoriginallydevelopedby the
Statein 1983,underthe authoritiesof section208 of theCWA. TheAg Planfocuseson
nonpointsourcepollution whichcomesfrom manyvariedanddiffuse sourcesandcanbe
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categorizedby thegenerallanddisturbingactivity causingthepollution. TheAg Plan
directedtheidentificationof priority streamsegmentsfor implementationof BMPs through
atwo-phaseprocessincluding: 1) completingtheidentificationof impairedwaters,and2)
establishingaprocessfor implementingsite-specificBMPs. TheAg Planfurtherdirected
thateachBMP mustbe effectivein controllingnonpointsourcepollution,economically
feasible,andsociallyacceptable.BMPssatisfyingtheserequirementswereincludedin the
List of BestManagementPractices,maintainedby theNaturalResourcesConservation
Service(NRCS). TheAg Planis revisedon aperiodicbasisandis usedto updatethe lists of
Priority StreamSegmentsandBMPs.

Section319 of theCWA, asamended1987,placedadditionalemphasison the controlof
nonpointsourcepollution. As aresultof enactmentof this section,the Statedevelopedthe
Idaho NonpointSourceManagementProgram[IdahoDepartmentof HealthandWelfare
(IDHW) 1989]. ThisProgramidentifiedanumberof impactsresultingfrom agricultural
useswhich werenot adequatelyaddressedin theoriginal Ag Plan(IDHW 1989).

Basedon thisinformationandrecommendationsfromtheAgriculturalWaterQuality
Advisory Committee(AWQAC), theStaterevisedtheAg Planin 1993. Changesto theAg
Planincludedstrengtheningtheagriculturalwaterqualityprogramby increasingemphasis
on livestockgrazing/riparianmanagement,agri-chemicalmanagement,andnon-permitted
livestockconfinementareas(11)11W 1993). Otherareasto befurtherdefinedincluded
clarificationof BMPs,the needto conductpost-implementationmonitoringto evaluateBMP
effectiveness,thecompatibilityof the Ag Planwith theStateAntidegradationPolicy,the
Idaho GroundWaterProtectionAct, EPA’s policy on agriculturalchemicalsandground
waterquality,andothers(IDHW 1993). TheAg Planwill bereviewedon a2-yearbasisand
amendedasnecessary.

4. IPC RelicensingStudies

TheIPC hassevenhydroelectricprojectson theSnakeRiversubjectto FERCrelicensing
overthenext10 years.Fiveof theseprojects(ShoshoneFalls,Bliss,LowerSalmonFalls,
UpperSalmonFalls,andC. J. Strike)arelocatedon theSnakeRiverwithin theknownrange
of the5 threatenedor endangeredSnakeRiversnails(Figure7). In 1990,IPC initiated
severalterrestrialandaquaticstudiestogatherenvironmentalinformationanddescribethe
environmentalbaselinein the areaaspartof the relicensingprocess.This informationwill
beessential,not only in evaluatinghowIPC hydroelectricoperationsimpactfish and
wildlife, butalsoin developingconservationmeasuresto protect,mitigate,andenhancethe
SnakeRiver’s fish andwildlife resourcesduringtherelicensingprocess.

Oneexampleof arelicensingstudyis IPC’s ongoingwhitesturgeonstudydevelopedin
coordinationwith theServiceandIDFG. The sturgeonstudiesarepartof IPC’s efforts to
betterdefinehowfutureprojectoperationscanmeetStateandFederalagencyresourcegoals
andmanagementobjectives. Sturgeonstudiesaredirectedprimarily towarddeterminingthe
populationstatusandhabitatuseby juvenileandadultwhitesturgeonin theSnakeRiver
andmonitoringreproductivesuccessin theserially landlockedsturgeonpopulations.
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5. SnakeRiverAdjudication

Waterrights in the SnakeRiverbasinaresubjectto theSnakeRiverBasin Adjudication
process,i.e. waterrights areassignedapriority dateaccordingto thedatetheusewas
initiated. Thepolicy of theIdahoDepartmentof WaterResources(IDWR) statesthatthe
needsof fish andwildlife resourceswill begivenequalconsiderationin anyprojector
programdesignedto promoteconservation,developmentandoptimumuseof thestate’s
waterresources(IWRB 1992). Additionally, “beneficialuse” includesnonconsuinptiveas
well asconsumptiveuses(lWRB 1992).

As aresultof theadjudicationprocess,the IDWR is requiredto regulategroundwater
diversions,aswell as surfacewater,in the SnakeRiverPlainaquiferto sustainspringflows
which originatefromthe aquifer.Dependingon theextentof regulationsandtheresponseof
thesprings,springflowsmaybesustainedatcurrentor higherlevels.

6. NationalWaterQuality Assessment(NWOA) Monitorino’ Program

In 1991,theU.S. GeologicalService(USGS)implementedtheNWQA program. Thegoals
of thisprogramareto describethestatusandtrendsin thequality oflarge,representative
sectionsof the Nation’ssurfaceandgroundwaterresourcesandto provideasound,scientific
understandingof theprimarynaturalandhumanfactorswhichaffectthe qualityof these
resources.In meetingthesegoals,theprogramwill producewaterquality informationthat
will beusefulto policy makersandmanagersatthenational,state,andlocal levels.

A majorcomponentof theprogramarethe60 study-unitinvestigations,which arebasedon
hydrologicunitsthatincludeprincipalriverandaquifersystemsthroughouttheU.S. In
1991,theupperSnakeRiverBasinwasamongthefirst20 NWQA unitsselectedfor study
underthefull-scaleimplementationplan. Thesestudy-unitinvestigationsarescheduledto
follow a 10-year cycle of high and low intensity monitoring.

The 92,722 km2 (35,800 mi2) upper Snake River Basin study unit extends from its
headwatersin YellowstoneNationalPark in northwesternWyomingto King Hill in south-
centralIdaho. Specificsurfacewaterquality issuesincludeelevatedconcentrationsof
sedimentsandnutrients,habitatdegradationfromsedimentationandhydrologic
modification,andtheoccurrenceof low dissolvedoxygenandelevatedtemperaturein
surfacewaterassociatedwith agriculture,grazing,andaquaculture.Groundwaterissues
suchascontaminationby nutrientsandpesticidesare frequentlyassociatedwith agricultural
activitiesin intensivelyirrigatedareas.Additionally, nutrientcontaminationfrom
recreationalactivitiesin the upperpartof thestudyunit mayaffectboth surfaceandground
water resources.

7. Mid-Snake River Ecosystem Studies

EPA, in cooperation with DEQand local agencies, is overseeing ecosystem studies in the
SnakeRiverbetweenKing Hill andMilner Dam. Thesestudiesarepartof along-term
monitoring program to assess the effects of nonpoint and point source pollutants on water
quality. This information will be incorporated into the NMPbeing developed by DEQunder
state authorities (see CWAauthorities (#1) above).
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The Snake River Ecosystem studies include monitoring by DEQ, University of Idaho
(Moscow), Idaho State University (ISU) (Pocatello), and the Idaho Water Resources
ResearchInstitute (IWRRI) of waterqualityat selectedtributaries,irrigationreturn flows
and aquaculture outflows. These studies focus on sedimentation and the biological
communityof themiddle SnakeRiver. Dataprovidedby thesestudieswill beincorporated
into anEPAecosystemriskassessmentmodelthatdescribesexistingnutrientandplant
communitydynamics.Additionally, theMiddle SnakeRiverStudyGroup,comprisedof
governmentalandpublic representativesfrom Lincoln,JeromeandGoodingcounties,has
developedthedraftCoordinatedWaterResourceManagementPlanthatrecommends
changesin stateandlocal laws,ordinances,andregulationsto addresswaterquality
problemsin theSnakeRiverwithin the3 countyarea.

8. GroundWaterRechargeDistricts

Section42-234of IdahoCodeauthorizesthecreationof groundwaterrechargedistricts.
Changesto statewaterlawenactedin 1994allow anyentity,notjustrechargedistricts,to
appropriatewaterforrechargeprojects. Accordingto theIDWR, waterrightspermitshave
beenapprovedauthorizingdiversionsfrom the SnakeRiver,Big WoodRiverandLittle
WoodRiver for groundwaterrecharge. Surfacewaterhasbeendivertedandappliedto
severalbasaltfields wherethe watersinksrapidly to rechargetheaquifer. Recharge
diversionsbeganin 1986;however,duringsubsequentdroughtyearsno waterwasavailable
for recharge.Duringthe springrunoffof 1993,almost7 million in

3 (5,567 ac-ft) of water
weredivertedfromtheLittle WoodRiverand10 million in3 (8,239 ac-ft) were diverted from
theSnakeRiverfor ground waterrechargeunderthisprogram. In addition,theSouthwest
IrrigationDistrict, in cooperationwith BR andUSGS,hasproposedgroundwaterrecharge
projects under the High Plains State Groundwater Demonstration Act of 1983 (P.L. 98-434).
The project allows for the development of seven recharge sites in the Oaldey Fan area of the
SnakeRiverPlain (BR 1993).

9. “PartnersforWildlife” PrivateLandsProgram

PartnersforWildlife is aServiceprogramfor preservingandrestoringhabitatin partnership
with privatelandowners.The primarygoal is to restorebiological diversityon privatelands
with anemphasison wetlands.The criteriafor selectingprojectsto fundincludethosethat
benefitmultiple resources(suchas multiplespeciesgroups),thosethatbenefitmultiple
habitatfunctions(suchasfiltering pollutantsandprovidingwildlife habitat),thosewith a
long-termagreement(minimum is 10 years),andthosewith ahighdegreeof landowner
participationandcost-sharingby othergroups(costeffectiveness).

Exampleswherethe Serviceis participatingwith privatelandownersto improvesnailhabitat
in the SnakeRiverincludeaconstructedwetlandsystemon anagriculturalfield now owned
by TNCat the Preserve. The experimental system is designed to filter sediments and agri-
chemicalsfromirrigationreturnflows beforetheyentertheSnakeRiveratthe Preserve.
Wetlandhabitatfor wildlife will alsobeprovided.

A secondPartnersfor Wildlife projecthasbeendesignedto divertirrigation returnflows and
createwetlandhabitatto filter thewaterbeforeit enterstheSnakeRiver. The landowner
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hopes to restore the original habitat values of the land and to manage the area for wildlife

conservation.

10. IDWRAuthorities

The IDWR managesseveralprogramsthataffectthe SnakeRiverecosystem(IDWR in JilL
1993). These programs include:

MoratoriumPreventingFurtherAppropriation Thedirectorof theIDWR issueda
moratoriumorderin May 1992(recentlyamendedto extendthroughDecember1997),
preventing further consumptive appropriation of water from springflows, several of which
areinhabitedby listedsnails,or from groundwaterwhichsupportsspringhabitats.
However,the moratoriumdoesnotapplyto anyapplicationfor domesticpurposes,to
applicationsfor groundwateras asupplementalwatersupplyfor existingsurfacewater
rightsor forpermitsto deepenexistingwells havingvalid rights.

StreamChannelAlterationPermitsTitle 42,Chapter38,of theIdahoCodegrantsIDWR
authorityto regulatestreamchannelalterationsbelowthe meanhighwatermarkof streams.
In theSnakeRiverreachescontaininglistedsnailhabitats,all proposedstreamchannel
alterationprojectswill be precededby anassessmentof projecteffectson the listedsnails.

Middle SnakeRiverComprehensivePlan Thiscomponentof theIdahoStateWaterPlan
dealingspecificallywith themiddleSnakeRiverwasadoptedby the1WRB in 1993 and
approvedby theIdaho legislaturein 1994. The planprotectsselectedreachesof themiddle
SnakeRiverby designatingthem aseither“Recreational”or “Natural” rivers. These
designationsprohibitconstructionor expansionof damsor impoundments.

Minimum StreamFlow ProgramIdahoCode,Title 42,Chapter15 providestheauthority
for theIWRB to appropriatewaterfor minimumstreamfiows,alsocalledinstreamflows. A
minimumstreamfiowis onein whichwateris not divertedfor consumptiveuse,but remains
in aspecifiedreachof riveror laketo providefor fish andwildlife habitat,aquaticlife,
recreationandwaterquality. Minimum flows arevalid waterrightswhichtheIWRB holds
in trustfor thepeopleof Idaho. SeeAppendixE for alist of instreamflow rights currently
heldby the Statein themiddle SnakeRiver.

SnakeRiverPlain AquiferComprehensivePlan As asupplementto theStateWaterPlan
andtheMiddle SnakeRiverComprehensivePlan,th~ IWRB is developingaSnakeRiver
PlainAquifer ComprehensivePlan. Theplanis duefordraft reviewin 1995andwill deal
mainly with waterquantity in theaquifer.

11. Agricultural ConservationProgram(ACP’

)

TheACPprogram,administeredby theFarmServicesAgency (FSA),offerscost-share
assistanceto landownersfor conservationof soil andwaterresources.Technicalassistance
is typically providedby theNRCSthroughlocal Soil andWaterConservationDistricts
(SWCD). Practicesinstalledunderthisprogramcanincludeconstructionandenhancement
of wetlandsfor waterquality,enhancingirrigationwaterefficiencyandreductionof soil,
pesticideandnutrientdelivery to theSnakeRiver.
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12. NRCS SmallWatershedandResourceConservationand
Development(RC&D’) Program

The Small Watershed and RC&Dprograms provide cost-share assistance to local
individualson agroupor watershedbasisfor theconservationof soil, water,plantand
animal resources. The program is administered through NRCS, working with local SWCD
and RC&Dcommittees. These programs are usually sponsored by local districts, assuring
local input into theprojects. CurrentlythereareseveralSmallWatershedandRC&D
projectsbeingplannedor implementedin themiddle SnakeRiverarea.

E. STRATEGYFORRECOVERY

Recoveryof the 5 listedsnails,andultimatelythemiddleSnakeRiverecosystem,is
contingentuponconservingandrestoringessentialmainstemSnakeRiverandcold-water
springtributaryhabitats.This Planextendsfrom C.J.Strike Reservoirupstreamto
AmericanFalls Dam(Figure1) andacknowledgesthatallocatedgroundandsurfacewaters
cancontinueto be managedfor otherbeneficialuses.Implementationor schedulingof tasks
is basedon apriority system.rriQziAyJ. tasksarethoseactionsthatmustbetakento prevent
extinctionor to preventthespeciesfrom decliningirreversiblyin the foreseeablefuture.

ixy.2 tasksarethoseactionsthatmustbetakento preventa significantdeclinein
species population/habitat quality, or some other significant negative impact short of
extinction.

Actions (or tasks)thathavethehighestpriority for implementationinclude:

Secure,restore,andmaintain essentialaquatic habitats (Priority 1)

Recoverywill requirethatremainingfree-flowingmainstemhabitatsbetweenC.J.
StrikeReservoirandAmericanFallsDamareprotectedandpreserved,andexisting
cold-waterspringhabitatsareprotectedfrom furtherdevelopmentorhabitat
degradation.Conservationmeasuresavailableto achievethisprotectionmayinclude:
usingexistingStateandFederallegislativeauthorities(Middle SnakeRiver
Comprehensive Plan, Endangered Species Act (Act), Wild and Scenic River Act, and
FishandWildlife CoordinationAct) to protectandpreserveremainingfree-flowing
habitats;flow-augmentationto maintainyear-roundflows behindMilnerDam;
developmentof habitatmanagementandconservationplansto protectandenhance
cold-waterspringcomplexeson State,Federalandprivatelands;developmentof
groundwatermanagementplan(s)to stabilizethewaterlevels(= springdischarge)of
theSnakeRiverPlain aquifer,improvementsin waterqualitythroughexistingState
andFederalinitiatives; andevaluatingprogramsto controlor minimizetheeffectsof
non-nativespecies.

Rehabilitate, restoreand maintain watershedconditions (Priority 1)

Watershedconditionsgreatlyinfluencewaterquality, waterquantity,andtiming of
flows in aquatichabitatsalongtheSnakeRiver.TheServicewill encouragethefurther
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developmentandimplementationof conservationmeasuresto improvetheconditionof
riparian,wetland,anduplandwatershedcomponentsthataffectwaterqualityand
aquatichabitatsin the middleSnakeRiverecosystem.

Monitor nativefaunapopulations and habitat (Priority 1 and 2)

Concurrent with efforts to protect essentialSnakeRiveraquatichabitats,further
researchon SnakeRiverindicatorspecies(includingthe 5 listedspecies)is necessary
to refine life history andhabitatrequirements.This informationwill beessentialto
fully understandthepopulationdynamicsof thesespeciesandallow resourcemanagers
to evaluatetheeffectivenessof conservationmeasuresin meetingrecoverygoals.

Update and reviserecovery plan criteria and objectives(Priority 2)

The Plan should be updated and revisedas additional information becomesavailable,
recoverytasksare accomplished,or as environmentalconditions change.
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PART U - RECOVERY

‘Ecosystemmanagementintegratesscientificknowledgeofecological
relationshipswithin a complexsociopoliticalandvaluesframeworktoward
thegeneralgoalofprotectingnativeecosystemintegrityoverthelong-term.
-R. EdwardGrumbine,1994

A. RECOVERYOBJECTIVES

The short-term recovery objectives of this Plan are to protect known live colonies of the
federallylistedsnailsby eliminatingorreducingknownthreats(seetasks# 1-126,211-312,
321 and41). Thelong-termobjectivesareto restoreviable,self-reproducingcoloniesof the
5 listedsnailswithin specificgeographicranges(referencedin theRecoveryCriteriabelow)
to the point thattheyaredeisted.As new informationis collected,andPriority 1 tasksare
accomplished,long-termrecoverycriteriaandadditionalconservationmeasureswill be
furtherrefinedto reversedeclininghabitattrendsandrestorethe middleSnakeRiver
ecosystem.RestoringthemiddleSnakeRiverecosystemwill alsoprotect4 aquaticspecies
consideredby theServiceto beSpeciesof Concern,sothatfuturelisting maybe
unnecessary.TheServicealsobelievescomponentsof thisPlanwill becomplimentaryto
conservationmeasuresdesignedby NMFSto meetSnakeRiverchinookandsockeyesalmon
recovery objectives.

B. RECOVERY CRITERIA

The 5 federally listed snails may be reclassified or recovered by implementing various
conservationmeasuresthatpreserveandrestoremainstemSnakeRiverandtributarycold-
waterspringhabitats.Thesehabitatsareessentialto theirsurvival within thespecified
recoveryareasdescribedbelow. ThePlanincludesshort-termrecoverygoalsthatwill
providespecificdownlisting/deistingcriteriafor thelistedspecies.Recoverywill bebased
on detectionof increasing,self-reproducingcoloniesat pre-selectedmonitoringsiteswithin
eachspeciesrecoveryareafora5-yearperiod. Monitoring siteswill beselectedin areasof
known live snail collections from the past 15 years and will generally represent the outer
most boundaries of the recovery area for each species. Standards for habitat conditions will
bebasedon Statewaterquality standardsforcold-waterbiotaincludingannualwater
temperaturesthataveragebelow I 8~(2;dissolvedoxygenconcentrationsgreaterthan6 parts
permillion; andpH levelsthatarewithin therangeof 6.5to 9.5 mgfl.
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o Idaho spnngsnail

:

- The recovery area (see Figure 2) includes the mainstemSnakeRiverbetween
rkm 834to 890(rm 518 to 553).
- Suitablehabitatswill includemud orsandassociatedwith gravel-to-boulder
sizesubstrate.
- Idahospringsnailmonitoringsiteswill beestablishedin the mainstemSnake
River: 1) atBancroftSpringsnearrkrn 890(rm553),2) attheconfluenceof
CloverCreeknearrkm 881 (rm 547),and3) nearSlick Bridgebetweenrkm
859and862(rm 534and536).

o Utahvalvatasnail

:

- Therecoveryarea(seeFigure3), includesthemainstemSnakeRiver and
tributarycold-waterspringcomplexesbetweenrkm 932to 1,142(rm572to
709).
- Suitablehabitatswill includewell-oxygenatedmudor sandsubstrates.
- Utah valvatasnail monitoringsiteswill be establishedin themainstem
SnakeRiver: 1)belowAmericanFallsDam(neartheold EagleRockdamsite)
atrkm 1,141 (rm709),2) downstreamof MinidokaDamnearrkm 1,085(rm
674),and3) upstreamof EmpireRapids(northof thecity of Buhl)nearrkm
957 (rm 595);andin cold-watertributariesat: 1) Box CanyonSpringsatrkrn
947 (rm588),2) ThousandSpringsat rkm 941 (rm584),and3) alongtheeast
shorelineof the SnakeRiver,attheHagermanFossilBedsMonumentrkm 611
(rm 572).

o SnakeRiverphvss~

:

- Therecoveryarea(seeFigure4) includesthe mainstemSnakeRiverbetween
rkm 890to 1086 (rm 553 to 675).
- Suitablehabitatswill includerock andbouldersubstratein deepwateratthe
marginsof rapids.
- SnakeRiverphysamonitoringsiteswill beestablishedin the mainstemSnake
River 1)downstreamof MinidokaDamnearrkm 1,085(rm674),2)
downstreamof theconfluenceof theMaladRiverandthe SnakeRivernearrkm
917(rm570),and3) atBancroftSpringsnearrkm 890(rm 553).
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o Bliss Ranidssnail

:

- The recovery area (see Figure 5) includes the mainstem Snake River and
tributary cold-water spring complexes between rkm 880 to 942 (rm 547 to
585).
- Suitablehabitatswill includecobble-bouldersubstrates.
- BlissRapidssnailmonitoringsiteswill beestablishedin themainstemSnake
River 1) attheconfluenceof CloverCreekandthe SnakeRivernearrkm 881
(rm547),2) neartheBliss Bridgeat rkm 604 (rm565),and3) atBancroft
Springsnearrkm 890(rm 553);andat cold-waterspringtributaries: I) at
BanburySprings,rkm 948 (rm 589),2) atBox CanyonSpringsrkm 947 (rm
588),and3) atThousandSpringsrkm 941 (rm584).

o BanburySprintslanx

:

- The recoveryareas(seeFigure6) andmonitoringsitesfortheBanbury
Springslanxaretributarycold-waterspringcomplexesto theSnakeRiver
betweenrkm 941.5to 948.8(rm584.8to 589.3): 1) atBanburySpringsrkm
948 (rm 589),2) atBox CanyonSpringsrkm 947 (rm 588),and3) at
ThousandSpringsrkm 941 (rm 584).
- Suitablehabitatswill includewell-oxygenated,clear,cold[15-160C (59-
610FY1 wateron boulderorcobblesubstrate.

Actions Neededto Initiate Recovery

:

I.Ensure Statewater quality standardsfor cold-water biota and habitat conditions so
that viable, self-reproducing snail coloniesare establishedin free-flowing mainstem
and cold-waterspring habitats within specifiedgeographicranges,or recoveryareas,
for eachof the 5 species. Snails detectedat the sites selectedfor monitoring will be
surveyed on an annual basisto determine population stability and persistence,and
verify presenceof all life history stagesfor aminimum of 5 years.

2. Developand implementhabitat managementplans that include conservationmeasures
to protect cold-waterspring habitats occupiedby Banbury Springs lanx, Bliss Rapids
snail, and Utah valvata snail from further habitat degradation (i.e. diversions,
pollution, development)as describedin Action #1.

3. Stabilize the SnakeRiver Plain aquifer to protect dischargeat levelsnecessaryto
conserveoccupiedcold-waterspring habitats.

4. Evaluate the effectsof non-native flora and faunaon listed speciesin the SnakeRiver
from C.J. Strike Dam to American FallsDam.

Additionally, recoveryof the SnakeRiver aquatic specieswill require improved interagency
coordination betweengovernment and non-governmentorganizations. In this Plan, the
Serviceacknowledgesthe various programs underway at the local,State andFederal level to
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address water quality and watershed problems affecting the Snake River basin. Improved
interagencycoordinationwill ensurethattheseandfutureprogramsarecompatiblewith
recoveryobjectivesof theSnakeRiveraquaticspecies.

As recoverymeasuresareaccomplishedand/orasadditionalinformationbecomesavailable,
the recoveryplanwill beupdatedbiennially andrevisedwithin 5 years,if necessary(seetask
# 71). Resultsof ongoingresearchandmonitoringprogramswill alsoguidethe
developmentandimplementationof additionalfutureconservationmeasures.

C. NARRATIVE

Figure8 outlinesthe SnakeRiveraquaticspeciesrecoverymeasures.Tasks# 1-126,211-
312,321and41 areshort-termrecoverymeasurestheServicebelievesareessentialto
preventextinctionof thelistedsnailsandhalt furtherdeclinesin their distributionand
habitatquality.

1 Secure.restore.andmaintainessentialaquatichabitatsbetweenC.J. Strike Reservoir
andAmericanFallsDamto preventextinction

.

Initial recoveryeffortswill requirethatappropriatewaterqualityandflow volume standards
aredeveloped,achieved,andmaintainedfor theSnakeRiver. This will allow for viableself-
reproducingsnailcoloniesin suitablemainstemhabitatsbetweenC.J.Strike Reservoirand
AmericanFallsDam. BecausetheBlissRapidssnail mayexistaboveAmericanFalls (see
task#313),theServicemay includeadditionalreachesof theSnakeRiverupstreamof
AmericanFallsDamas partof therecoveryareain future Planrevisions(seetask#71).
Additionally, all cold-waterspringstreamscontainingsuitablehabitatfor thefederallylisted
andspeciesof concernmolluscsandfish mustbepermanentlyprotectedfrom furtherhabitat
degradation,reductionsin springdischarge,andvandalism.

11 Secureandprotectfree-flowingmainstemhabitatsbetweenC.J. Strike
ReservoirandAmericanFallsDam

.

Hydropowerdevelopmentresultingin habitatlosshavebeenidentifiedasa major
factorleadingto thelisting of thesespecies(Service1992). Much of the original free-
flowing habitathasbeenlost or inundateddueto direct impactsfrom dams,reservoirs,
anddiversions.For example,within the350rkin (219rm) reachbetweenC.J.Strike
ReservoirandAmericanFallsDam.only 47%(166 rkm, 104 in) is still considered
free-flowing,with anaturalcomplementof rapid/poolhabitats.

In additionto thealreadylicensed,but unconstructed,AugerFalls Project,thereare 6
activeproposalsto constructnewhydropowerprojectson themainstemSnakeRiver
downstreamof AmericanFalls. All areassociatedwith free-flowing rapidsareas.The
Servicewill continueto utilize existinglegislationandregulations(theAct, Fishand
Wildlife CoordinationAct, FederalPowerAct, andMiddle Snake
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Figure 8. Plow chart summarizing Snake River aquatic species recovery measures.
Priority I - An actionthat must betaken to prevent extinction or to prevent the threatened and endangered species from declining irreversibty.
PrIority 2. An action that must be taken to prevent a slgnllicari decline in the species popuiationlhsbitatquality or some other significant negative impact chart of extinction.
PriorIty 3 . M other motionsnecessary to meet the recovery o~jectives.

1. Secure, restore, and maintain
essential aquatic habitats in
the Snake River (S.R.) between
C.J. Strike Reservoir and American
PaIn flain

tj~)

11. Secure sno protect vree-ltowlng
mainstem habitats Inthe SR.
between C.J. Strike Reservoir and
American Faits Dam,

Protect cold-water spring habitats

] 12. between CS. Strike Reservoir and

A....4.~ ~alisDam.

111. rreverw rurther arverston of surface
flows in the Snake River Basin.
Priorit I

112. Use extsling authoritiesto conserve and mitigate
aquatichabitats through FERC incensing
and refficensin re ations. Prtorit 1

113. Use existing authoritiesto establish
inalr.am flows in the mainalem Snake River.

~ 121. Continue ThOs habitat managementprogram
at the ~ ~--‘~ ~ PrIority 1

1131. Use existing suthoritles and mechanisms
to establish instreem flows for the Snake
River, including the purchase and transfer
of existing water rights from the tdsho Winter
Bank. Priorlt 1

1132. Evaiuate the potent iii effects of the Snake
River 85cm Adjudlcetion on tistod species
recove . Prtorit 1

1122. Protect the Banbury Sminas comviex. Priority 1 I

1123. Protect the Box Canyon Sorinas conmiex. Priority 1

124. identify and protect other occupied cold-water spring
camolexes in the U... ‘ Priority 1

1 ~. I,evelop ana Imptemera a ground water management
pian for the Snake River Plain aquifer to protect
spring discharge, Pdmttv I

~] 128. Continue the moratorium preventing fwlher
~ow~dwater sooroortation. Priority 1

......J131.Evaiuatethefeasibtlityotexoticmouscsandltshl
~

1132. Determine wttether existing State importation regrialions
are effective In preventing additional non-native

I organisms from becoming established in Idaho. Priority 2 I

13. Evaiuate effects from exotic moluacs
andflshon~m ~





I momiacs.

Ii~~duot1esuirchont~i
I ecology ofthe native
~ eSR

I

61. Conduct research on the
ecology ofthe S.R. ‘shite
sti, eon. PrIorit 3

62. Conduct research on the
ecology ofthe Shoshone
sculoin. PrioritY 3

63. Secure remaInIng native
cutthroat end redband trout
habitats in the SR. basin.

831. Monitorthe populatIon and genetlo II status ofthe VIneyard Creek cutthroat I
I trout. Priority 3 I

832. Determine the status ofremnant
redband trout In Snake River

~I•~ Priority 3

833. IdentIfy additional conservation
measures to protect unique trout
stocks between CA. Strike Reservoir
and American Falis Dam. Priorit 3

71. Biennially leases the overali
success of the recovery
program and revtse the
the recovery plan on a
5- ear baste. Prtorit 2

17. MonItoring and recovery
I pie

I-il



41. DetermIne population ~dability
and habitat restoration gosis
to acNeve reclassification

4. Re-evaluate reelasalltcalion and/o and.for deliating offederaliy listed
deflating criteria of federaty snails. Priorit I
listed snails.

42. Seicot monitoring cites within the recovery
area for each of the listed ensue. Prioxti I

]51. Use extating 110w augmentation
programs to benefit listed spades

I ~‘“ Priority 2

5. Additional researci, and
evaluatiOn consistent with
Innn-t.rm renv.r~ nbl.dlv.c

b2. Evaluate ~1ateauthorized InItIatives
irwestigating SR. water quality.
Priorlti2

521. Evaluate tile sate Comprehensive
Plan for the Mddie Snake River.
Prlorit 2

622. Develop and implement water
quality-based standards necessary
toprotect existing malnatem and

‘~ ~ Prtrxltv 2uIs.uii, ,,.IJ,~.tu —

j 523. Use the Ag Plan for meeting recovery I

524. Evaluate the Nutrient Management
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RiverComprehensivePlan),incooperationwith FERC,COEandtheStateto protectand
preservetheseremainingfree-flowinghabitatsin thenear-term.Permanentor long-term
protectionof thesefree-flowingreacheswill likely requireFederalprotectionundertheWild
andScenicRiversAct and,to alesserextent,Statedesignations(seeConservationMeasure
#10).

111 Preventfurtherdiversionof surfaceflows in the SnakeRiverbasin

.

CurrentStatelaw (StateComprehensiveWaterPlan)allows flows in theSnake
Riverto reachzeroatMimerDam(rkm 1,028,rm 639). SnakeRiversurface
flows maybeaffectedin thefutureby theAgreement,whichauthorized
researchstudiesconductedbetweenC.J.StrikeandBrownleePool,pursuantto
P.L. 100-216,andby the SnakeRiverBasinAdjudication. TheServicewill
likely opposeanyadditionalsurfaceflow appropriationsfrom the SnakeRiver
thataffect mainstemaquatichabitats.

112 Useexistingauthoritiestoconserveandmitigatefor thelossof aquatic
habitatsthroughthe FERClicensingandrelicensin”regulations

.

Section7(a)of theAct requiresFederalagenciesto utilize their authoritiesto
carryout programsto conserveendangeredandthreatenedspecies.LPC has
sevenhydroelectricprojectson theSnakeRiverbelowAmericanFallsDam
subjectto FERCrelicensingoverthenext12 years. In additionto thesection
7(a)consultationrequiredforrelicensing,the ServicehasalsorequestedFERC
toevaluatetheeffectsof ongoinghydroelectricoperationsby IPC on the5
listedSnakeRiversnails. Mitigation effortsfor relicensingshouldinclude
restorationor protectionof existingremainingspringandmainstemhabitatsin
theSnakeRiver. Forexample,theThousandSpringshydroelectricfacility near
Hagermanshouldbe consideredin the overallmitigationplanningfor theloss
of habitatdueto hydroelectricdevelopment.

113 Use existingauthoritiesto establishin streamflows in themainstem
SnakeRiver

.

TheIWRB canappropriatewaterfor beneficialinstreamuses,subjectto the
approvalof theStatelegislature(IdahoCodeChapter15,Title 42). These
instreamflows, orminimumstreamfiows,arevalid waterrights theIWRB
holdsin trust.TheIWRB alsomaintainsthe IdahoWaterBank,which provides
for the saleor leaseof waterfrom rentalpools. ThereareFederalreserved
waterrights in Idahothatmustbeidentifiedandquantified,includingSnake
River instreamflow. A list of theexistingminimumstreamfiowsfor the
recoveryareaiscontainedin AppendixE.
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1131 Use existingauthoritiestoestablishinstreamflows

for the SnakeRiver. including thepurchaseand
transferof existingrights from theIdahoWater
Bank

.

The Service,throughcooperationanddiscussionswith the IWRB, BR
andotherappropriateStateandlocal authorities,will seekadditional
opportunitiestoestablishminimumSnakeRiver instreamflows that
directlybenefitthelistedspecieswithin their specificrecoveryarea.

1132 Evaluatethepotentialeffectsof theSnakeRiver
BasinAdjudicationon listedspeciesrecoverv

.

Waterrights in the SnakeRiverbasinaresubjectto theongoingSnake
RiverBasinAdjudicationprocess.Thesewaterrightsareassigneda
priority accordingto the datetheusewasinitiated. An evaluationof the
potentialeffectsto snailrecoveryshouldbeconductedusingtheIDWR
Director’sReportof waterrights analyzingexistinggroundwater
resourcesandusesin theSnakeRiverarea. The Servicehasfiled a
recommendationfor maintainingSnakeRiverinstreamflow levelsthat
couldresultin asignificantsourceof water.

12 Protectcold-waterspringhabitatsbetweenCJ. StrikeReservoirandAmerican
Ealli~am.

To promoterecoveryof cold-waterspringbiotawithin theSnakeRiverecosystem,
existingcold-waterspringhabitatsshouldbesecuredandprotectedfrom further
developmentorhabitatdegradation.Forexample,theBanburySpringslanxis known
to occuronly in threespringhabitatsatBanburySprings,BoxCanyonSpringsand
ThousandSpringsbetweenrkm 942 and949 (rm584.8and589.3). Theseandother
cold-waterspringcomplexescontaincoloniesof the threatenedBliss Rapidssnails,
endangeredUtahvalvata.,andpopulationsof the Shoshonesculpin,aspeciesof
concern.At present,only the lanxcoloniesatThousandSpringsPreserveandBanbury
Springsareprotectedfrom habitatmodificationor waterdiversions.

Cold-waterspringsin theSnakeRiverecosystemaredependenton thestabilization
andprotectionof the SnakeRiverPlainaquifer. Section7 andsection9 provisionsof
theAct can assistin protectionof the 5 listedsnails,but theseprogramsalonecannot
recoverthe species.To achieverecovery,theaquiferandspringdischargessupplying
theremainingspringhabitatsmustbeprotected.TheJIDWRadministerswaterrights
andregulateswatermanagementin theSnakeRiverarea. By exercisingtheir water
managementauthority,IDWR can lawfully assistefforts toconservethegroundwater
resourceessentialto maintainingSnakeRiverspeciesspringhabitatswhile still
providingfor otherbeneficialuses(seetasks# 125 & 126).
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121 ContinueTNC’s habitatmanagementprogramattheThousandSprings

ThePreserve,ownedandmanagedby TNC,includesseveralcold-waterspring
outflows. Manyof theseoutflowsprovideessentialhabitatsfor theUtah
valvatasnail,Bliss Rapidssnail,BanburySpringslanx, andShoshonesculpin.
TNC hasinstitutedacomprehensiveprogramto restorenativevegetationatthe
Preserve,andmonitorwaterquality andflows at severalof thePreserve’sspring
outflowsandchannels.In 1991,TNCfundedamolluscsurveyof the entire
Preserve.The ServicesupportsTNC initiativesatthePreserveandwill seek
additionalopportunitiesto enhanceaquatichabitatsatthesite.

Additionally,TNC enteredinto acooperatively-fundedeffort with theNorthside
CanalCompany,NRCSandtheServiceto constructawetlandcomplexto
improvethewaterqualityof agriculturalreturnflows atthe Preserveunderthe
Partnersfor Wildlife program(seeconservationmeasures#9). This
demonstrationprojectwill bemonitoredandevaluatedfor its effectivenessat
filtering outnutrientsandotherpollutantsfromreturnflows. This information
will alsobeusefulin implementingtask# 224.

In summary,currentTNC managementdirectionshouldprovidelong-term
protectionof existingspringhabitatsfrom directhumanimpacts. However,
TNC cannotdirectlycontrol orcurtail future habitatlossormodificationdueto
furtherdeclinesin springdischargesfrom theSnakeRiverPlainaquifer. Any
habitatmanagementplanshouldincludeestablishmentof minimumspring
flows throughtheStateminimumstrearuflowprogram,administeredby 1WRB.

122 ProtecttheBanburySpringscomplex

.

TheBanburySpringscomplexiscurrentlyownedandmanagedby IPC. Any
changein existingmanagementordevelopmentof theareamayadverselyaffect
essentialhabitatfor acolonyof theBanburySpringslanx andseveralcolonies
of Bliss Rapidssnail.

1221 Developandimplementahabitatmanagementplanfor the
BanburySpringscomplex

.

In cooperationwith theService,IPC shoulddevelopaHabitat
ConservationPlanthatprovideslong-termprotectionof springand
spring-streamhabitatsthat comprisetheBanburySpringscomplex.
Any habitatmanagementplanshouldincludeestablishmentof minimum
spring flows throughtheStateminimumstreamfiowprogram,
administeredby IWRB.
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123 Protectthe Box CanyonSprinascomplex

.

TheBox CanyonSpringscomplexis partiallyownedby theBureauof Land
Management(BLM) andaprivatelandholder.BLM hasproposeddesignating
aportionof Box CanyonCreekandadjacentuplandhabitatsas anArea of
Critical EnvironmentalConcern(ACEC) in the draftBennettHills Resource
ManagementPlan. The ACEC designationwill protectbothlistedsnailsand
Shoshonesculpinhabitatat Box Canyon.Additionally,BLM is considering
designatingBox CanyonCreekas aWild andScenicRiver.

The Serviceopposesanyfurtherdevelopmentor diversionof wateratthe Box
CanyonSpringscomplexthatmayaffectessentialspringhabitats,includingthe
SculpinPool. Thelower Box Canyonspringprovidesessentialhabitatfor 3 of
thefederally listedsnailsandthe Shoshonesculpin. TheServicewill use
existinglegislationandregulations,including section7 andsection10 of the
Act, toprotectthesespeciesandtheirhabitatsinBox Canyon.Additionally,
theServicewill cooperatewith privatelandholdersto identify potentialconflicts
with future developmentproposalsandpromotethedevelopmentof aHabitat
ConservationPlan. Any HabitatConservationPlanshouldinclude
establishmentof minimumspringflows throughthe Stateminimumstreamflow
program,administeredby IWRB.

124 Identify andprotectotheroccupiedcold-watersprintcomplexesin the
Hagermanreach

.

Additional cold-waterspringcomplexescontainingcoloniesof oneor moreof
thelistedsnailsandShoshonesculpincurrentlyexist,but remainunprotected
within thevicinity of HagermanontheSnakeRiver. Additionally, remaining
springcomplexesneedto beidentifiedfor conservationactivities. Once
identified,habitatmanagementplanscanbedevelopedto identify conservation
measuresandmanagementstrategiesnecessaryto providelong-termprotection.

1241 Developandimplementhabitatmanagementplansfor protecting
additional.occupiedsprinthabitatsandcomplexes

.

Habitatmanagementplansshouldbedevelopedin cooperationwith
“willing andinterestedlandowners”for all additional,occupiedspring
habitatsites. Theseplanswill identify conservationmeasuresand
potentialfundingmechanisms,managementauthorities,andmonitoring
requirementsfor implementation.Any habitatmanagementplanshould
includeestablishmentof minimumspringflows throughthe State
minimumstreaxnflowprogram,administeredby IWRB.

40



r
125 Developandimplementagroundwatermanagementplanfor the Snake

River Plain aquifer to protect spriur discharge

.

Acomprehensive ground water management plan (under development by
IDWR) thatprotectsspringdischargesandwaterquantity is necessaryto secure
essential snail habitats. Part of this task could be accomplished through the
IDWR’s programto managegroundwaterin conjunctionwith interconnected
surfacewaters.

The volumeof waterrequiredto providesuitablespringflows from theregional
SnakeRiveraquifermustbedeterminedin orderto maintainessentialcold-
waterspringhabitats.Thesewatervolumerequirementsmustbebasedon a
soundconceptualmodelof the SnakeRiveraquiferandmust incorporatethe
ecologicalrequirementsof the5 listedsnails,as relatesto flow, water
temperatureandotherhabitatparameters(seetask# 321).

126 Continuethe moratoriumpreventingfurthergroundwaterappropriation

.

Theexisting[DWR moratoriumagainstfurthergroundwaterappropriations
shouldbecontinueduntil aSnakeRiverbasin-widemanagementplanis
developedto secureandprotectessentialcold-waterspringhabitats.The
IDWR moratorium(initially issuedon May 1, 1992andextendedthrough
1997)andexistinggroundlsurfacewaterregulationsweredevelopedaspart of
theIdahowaterrightspolicy andwerenotdesignedspecificallyto protectfish
andwildlife resources.

13 Evaluateeffectsfrom exoticmolluscsandfish on SnakeRiver listedspecies

.

To achieve recovery, the potential adverseaffectsof non-nativefish andmolluscson
the listedspeciesshouldbeaddressedin aquatichabitatsin theSnakeRiver from rkm
834 (rm 518)upstreamto rkm 1,150(rm714). In particular,theNew Zealand
mudsnailis consideredaseriouspestandpotentialcompetitoraffectingrecoveryof the
listedsnails. TheNewZealandmudsnailcompetesforhabitatwith SnakeRiverphysa,
Idaho springsnailandmainstemcoloniesof Bliss Rapidssnail andUtahvalvata. This
speciesis abundantfrom C.J.StrikeReservoirupstreamto Bliss Dam,particularlyin
the mainstemof the SnakeRiver. However,themudsnailis not abundantin
unpolluted,cold-waterspringsinhabitedby BanburySpringslanxandin mostcold
springflows whichsupportcoloniesof Bliss RapidssnailandUtah valvata

Theeffectsof non-nativefish introductionson listedspeciesin the SnakeRiver
drainageareuncertainandshouldbefurtherevaluated.The escapeandestablishment
of exoticspeciesfrom tropicalfish-farmingoperationscould occurin this area.
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131 Evaluatethefeasibility of exoticmolluscandfish control programs

.

A literaturereviewshouldbeconductedto identifypotentialcontrolmeasures
to eliminatenuisancefish andmolluscs,especiallytheNewZealandmudsnail.
Oncethis informationis developed,afishandlormollusccontrolprogram
shouldbedevelopedandimplementedthatreducesoreliminatescompetition
from exoticspecies.

132 DeterminewhetherexistingStateimportationregulationsareeffectivein
preventingadditionalnon-nativeorganismsfrom becomingestablished
inJdah~.

Currently,aquaculturalistsmayimportandculturealmostanyfish or mollusc.
Somecultured species maypose serious problems to thenativefaunaif they
escapeandbecomeestablishedin the wild. This risk needsto befurther
evaluated.Measuresthatpreventadditional introductionsof non-native
molluscsandfish shouldbedevelopedandimplemented.

2 Rehabilitate,restoreandmaintainwaterqualityandwatershedconditionsto improve
Snake River aquatic habitats

.

Conditions within the middleSnakeRiverwatershedinfluencewaterquality,quantity and
timing of flows in essentialhabitatareas. TheService,undertheauthorityof theAct andthe
Fish and Wildlife Coordination Act, will work with Federal landmanagersto ensurethat
existingmanagementactivitiesandproposedwatershedimprovementprojectsare
compatiblewith therecoveryof the middleSnakeRiverecosystem.

21 Improvewaterquality throughtheCWA activitieslistedbelow,to restoreand
maintainthemiddleSnakeRiverecosystembelowAmericanFalls Dam

.

TheCWA requiresdevelopmentandimplementationof severalprogramsto protect,
improve,andmaintainwaterquality andaquatichabitats.Evaluationof theseongoing
programsisneededto assurethateffortswill leadto therecoveryof the 5 listedsnails
andthemiddle SnakeRiverecosystem.

211 NonpointSourceManagementPlan

.

Section 319of the CWA requiresstatesto prepareaNonpointSource
AssessmentReportandaNonpointSourceManagementPlan. Idaho’s
NonpointSourceManagementPlanshouldbeevaluatedto determineif current
efforts havebeensuccessfulin improvingwaterquality,andif it will address
recommendedrecoverygoalsandconservationmeasuresincludedin thisPlan.
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212 Complianceof section401 certification by theStatewith adequatewater
quality standards

.

Section401 of theCWA requiresthatanyfederallypermittedactionconducted
in watersof theU.S. mustcomplywith Statewaterquality standards.However,
currentStatewaterqualitystandardsmaybeinadequateto achievelong-term
recoverygoalsfor improvedwaterquality andaquatichabitatconditionsin the
SnakeRiver. Thesestandardsmayneedto beamendedas 40lcertification
conditions.

213 NDES..frnni~.

Section402of theCWA establishedtheNPDESprogram,whichregulates
pointsourcedischargesinto watersof theU.S. Theprogram,administeredby
EPAin Idaho,shouldbemanagedto assurethatrecoverygoalsaremet.

2131 EvaluateNPDESactivitieson listedspecies

.

TheServicerecommendsthatEPAcompileandsummarizeinformation
aboutall NPDESpermittedactivitiesandassociatedpermit limits in the
SnakeRiverbelowAmericanFalls. This informationwill be usefulin
evaluatingcumulativeeffectsandif necessary,revising waterquality
standardsto protectlistedSnakeRiveraquaticspecies.

2132 Conducttoxicity testsusinghatcheryeffluentandassociated
sedimentto determineeffectson nativemolluscs

.

NumerousfishhatcheriesalongtheHagermanreachof the SnakeRiver
dischargesignificantamountsof effluent,whichcontainsnutrientsand
chemicalsusedin routinehatcheryoperations.Theeffectsof these
effluentson nativemolluscsneedsto bedetermined.Laboratorytests
maybeneededto completethistask.

2133 Conductsewagetreatmentwastewatertoxicity tests

.

MunicipalitiesalongtheSnakeRiverdischargeeffluentdirectly into the
SnakeRiver. Althoughthesedischargesare regulatedthroughEPA’s
NPDESprocess,thepotentialfor chronicandacuteeffectson native
aquaticfaunashouldbedetermined.Sedimentswithin thedischarge
areashouldalsobetestedfortoxicity.

214 Evaluatethe TMDL processandwaterquality limited segments

.

Section303 (d) of theCWA requiresstatesto identify areaswherewater
quality standardsarenot beingmet(waterquality limited segments).The
middle SnakeRiverfrom ShoshoneFallsto King Hill wasdesignated
waterquality limited by DEQin 1990. Oncethesewatersareidentified,
theCWA requiresthe Stateto implementtheTMDL processin orderto
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determinethemosteffectivepollutioncontrol methods.By
consideringall of the contributingsources,theTMDL limits the
amountof pollution eachsourceis allowedto release.At present,
DEQ isproposingto implementan NM? andhasrequestedthat
EPAacceptthe NM?in lieu of theTMI)L (seetask#524).
AlthoughtheNMP is addressingonefactor(nutrientssuchas
nitrogenandphosphorus)limiting the middleSnakeRiver, a
TMDL will haveto beimplementedon themiddleSnakeRiverto
addressotherlimiting factorssuchas waterquantity,temperature
andsediment.

22 Enhanceandrestorewatershedconditionsin the SnakeRiverecosystem

.

Managersof FederallandsalongtheSnakeRiver, includingBLM, BR, andthe
Service,shouldimplementadditionalconservationmeasuresasnecessaryto restore
watershedconditionsandimprovewaterquality in tributariesenteringtheSnakeRiver.
Key watershedsandproblemareasshouldbeidentifiedandmonitoredin orderto
evaluatetheeffectsof activitiesin theseareason listedspecies.TheServicewill also
evaluatethedirectandindirecteffectsof Federalagencylandmanagementactivitieson
listedspeciesin the SnakeRiverandadjacentcold-waterspringhabitatsundersection
7 of theAct.

221 Improvewatershedconditionsin areaswhereagriculturalreturnflows
intersectBLM lands

.

Variousmanagementactivitiesthatoccuron BLM landscandirectlyaffect
aquatichabitatsin theSnakeRiver. For example,waterquality is degraded
whenlivestockgrazingalongperennialstreamsreducestheability of riparian
areasto filter sedimentsandcontaminantsoriginatingfrom agriculturalreturn
flows.

TheServicewill recommendthatthe Boise,ShoshoneandJarbidgeBLM
Districts inventorypublic lani~andidentify activitiesundertheirmanagement
thataffect SnakeRiveraquat~.habitats.Followingacompleteinventoryof
theselands,BLM shoulddevelophabitatmanagementplans,in cooperation
with local interestedpartiesandthe Service,to eliminatepossibleadversewater
quality effectson theSnakeRiverecosystem.Theselandsshouldbealso
protectedfrom reclassificationto agriculturallands.

222 Improvewatershedconditionsin areaswhereagriculturalreturn flows
intersectBR withdrawal lands

.

Similar to recoverytasksrecommendedfor BLM (task# 221),BR should
inventorytheir landsadjacentto the SnakeRiverandidentifyongoingactivities
thatmayaffectwaterquality andaquatichabitats.Followingathorough
inventoryof theselands,BR shoulddevelopacomprehensivehabitat
managementstrategyincludingmanagementactivitiesandconservation
measuresto assistwith recovery. In addition to section7 of theAct, this
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inventory andevaluationis authorizedundertheFishandWildlife Coordination
Act.

223 Improveriparianhabitatatwatergapsiteson Minidoka National
Wildlife Refuge

.

MinidokaNationalWildlife RefugeprovidesBLM allotmentpermitteesaccess
to the middleSnakeRiverthroughtheuseof watergaps(lanesthatprovide
wateraccessto livestock). Theseareasshouldbeinventoriedandevaluatedfor
theireffectson waterquality in themiddle SnakeRiver. Effortsshouldbe
madeto improveor protectriparianhabitatsandriver banks frompossible
degradation.

224 Encourageenhancementandrestorationof riparianandwetlandhabitats
on privatelands

.

PrivatelandscontainingwetlandsandriparianhabitatsalongtheSnakeRiver
shouldbe identifiedandinventoried.The Service,in cooperationwith willing
andinterestedlandowners,local SWCDandirrigation districts,will develop
cooperativemeasurestorestorewetland/riparianareasandimprovewater
quality. Theseefforts maybeinitiatedthroughthe StateConservationReview
Groupprocesscoordinatedby theFSA,throughthe StateAgriculturalWater
Quality program,ordevelopedthroughthePartnersfor Wildlife, PrivateLands
Program.

3 Conductresearchon ecologyof nativemolluscsof theSnakeRivei

.

Recoveryof thelistedspeciesin theSnakeRivercan beachievedonly by conservingthe
ecosystemin whichtheyoccur. A betterunderstandingof theSnakeRiverecosystem,
includingthewell-definedlife historyrequirementsof thelistedspeciesandinter- andintra-
specificinteractionsis necessaryfordevelopingspecificrecoverycriteriaandevaluatingthe
successof recoverymeasures.

31 Determinethe presentdistributionandstatusof the5 federally listedand2
Speciesof Concernmolluscs

.

Additional ecologicalinformationis neededfor the5 listedsnailsthroughouttheSnake
RiveraboveC.J. StrikeReservoirandin adjacentcold-watersprings. A basin-wide
cooperativesurveyof the SnakeRiverbenthos,specificallythenativemolluscs,should
be conductedassoonaspossibleandfinancedby thevariousagencieswith
managementauthoritiesin theSnakeRiverbasin. A multi-agencycooperativesurvey
usingstandardizedproceduresandtechniquesshouldserveto minimizeconflicts
betweenjurisdictionsandreducecosts.Informationgainedfrom thissurveywill also
beusefulin section7 consultationswith Federalagenciesinvolved in ongoingand
futuremanagementactivitiesaffecting snailhabitatsalongthis stretchof theSnake
River. The surveywill updatethestatusanddistributionof thelistedsnail speciesand
othermolluscspeciesof concern.Informationgainedfrom thistask,whencombined
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with theresultsof task# 32, will beusefulin determiningpopulationviability and
habitatrestorationgoalsto achievereclassificationand/ordelisting(task#41).

311 Developandimplementacooperativebasin-widesurvey of SnakeRiver
fl1QflUi~.

Developandimplementabasin-widesurveyasdetailedin task# 31 above.

312 Studytheeffectsof the 1993Bliss landslideon SnakeRiveraquatic

~
In 1993,alarge(100-i- acres)landslidealongthe northsideof the SnakeRiver
southof Bliss (rkm 902,rm 560)depositedlargeamountsof sedimentin the
flyer. Theslidecausedwaterlevelsin theareato risenearly 1.6m (5 ft).
Previously,theriver reachdownstreamof the slideareaprovidedlimitedhabitat
for knowncoloniesof Idaho springsnail,SnakeRiverphysaandBliss Rapids
snail. BLM (1993)hasproposedawaterquality/habitatinventoryprogramto
studytheeffectsof the slideon thelistedsnails. Someof thismonitoringcan
beaccomplishedthroughthebasin-widemolluscsurvey(task#31 and32).

313 Verify thepresenceof theBliss RapidssnailaboveAmericanFalls

.

In 1991,theBlissRapidssnail wasreportedtooccurin asinglespringsitenear
FerryButteon theShoshone-BannockIndianReservation(rkm 1,207,rm
749.8). This isolatedcollectionextendedthe knownrangeof theBliss Rapids
snailby almost260rkm (162rm). However,theseindividualsmayhavebeen
misidentified,andmaybeaclosely related s’drobiidsnail. TheSnakeRiver
reachaboveAmericanFalls Damshouldbe xncludedin the basin-widemollusc
survey,providedthataccessto theShoshone-Bannocktribal landsis secured.
In addition,thespecimensfrom the FerryButteareacollectedin 1991 shouldbe
re-examinedfor positiveidentification.

314 ConductadditionalsnailsurveysatMinidokaNationalWildlife Refuge

.

NationalWildlife Refugesweredevelopedin part “... to preserve,restoreand
enhance,in theirnaturalecosystems,all speciesof animalsandplantsthatare
endangeredor threatened...“. AlthoughUtahvalvatasnailsoccuratthe
MinidokaWildlife Refuge,their currentstatusanddistributionarenot well
known. TheServiceshouldconductsurveysandincorporateconservation
measuresforUtahvalvatainto the MinidokaWildlife RefugeManagement
Plan. This taskcan bepartially achievedthroughtask#31.
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32 Determineecologyandlife historyof 5 listedand2 Speciesof Concern
molluscs

.

As previouslystated,conservationmeasuresdesignedtoprotectrareand/orthreatened
taxaaresuccessfulonly whenadequateinformationis availabledescribingthe physical
andbiotic componentsof theirecosystems.Theecosystemsessentialtothefederally
listedaquaticspeciesandspeciesof concernhavebeenaffectedby habitat
modification,fragmentationanddeterioratingwaterquality. Recoveryof theSnake
Riveraquaticspecieswill likely requirerestorationof suitablehabitatnot currently
occupiedwithin theirhistoric range. Oncetheecologicalrequirementsforthesetaxa
arebetterdefined,habitatrestorationmeasuresshouldbeimplementedthatprotectand
maintaintheir essentialhabitats. This informationwill bepartially accomplished
throughtask#31.

321 Describehabitatandlife historyrequirementsof nativemolluscs

.

Micro- andmacro-habitatrequirementsfor the speciesshouldbefurther
described,includinginformationon appropriatewatertemperature,water
chemistry,depth,currentvelocities,coverandsubstratecomposition. Snail life
history parametersshouldbefurtherdefined,includinglongevity,reproduction,
food habits,growthanddispersal.This informationwill beusefulin further
refiningtheecologicalrequirementsofthesespeciesandin determining
populationviability. This taskmaybeaccomplishedusinglaboratorystudies.
Forexample,laboratoryresearchmaybeusefulto determinethe longevity of
thelistedsnailsundervarying environmentalconditions.Resultsof this
researchcouldbeusefulfor riskanalysisthatevaluatestheability of these
speciesto survivecatastrophicevents.

4 Re-evaluatereclassificationand/ordelistin~criteria of federally listedsnails

.

As initial recoverymeasures(seetasks#1-223)areaccomplishedand/oradditional
informationregardingtheecologyof thelistedSnakeRiversnailsbecomesavailable,more
specificcriteriato achievereclassificationand/ordelistingwill beestablished.

41 Determinepopulationviability andhabitatrestorationgoalsto achieve
reclassificationand/ordelistingof federally listedsnails

.

Additional informationis neededto determinetheamountof suitablehabitatand
numberof snailcoloniesnecessaryto ensurelong-termviability for reclassification
and/ordeisting. Mostof this informationwill begatheredby completingrecovery
measuresdescribedin task# 31.

Fourof the5 listedsnailscurrentlyoccupya smallportionof their historicalranges.
Additional informationon their life histories,specifichabitatrequirementsandcurrent
distribution,will allow theServiceto determinethepopulationrecoverylevelsfor the5
listedand2 Speciesof Concernmolluscs.Long-termrecoverycriteriaandobjectives
will be revisedandupdatedasthisinformationis developed(seetask# 71).
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42 Selectmonitoringsiteswithin therecoveryareafor eachof the listedsnails

.

Recoverywill bebasedon detectionof increasingor stable,self-reproducingcolonies
atpre-selectedmonitoringsites. Thesesiteswill belocatedwithin eachof the listed
speciesrecoveryareasfora5-yearperiod. TheService,incooperationwith
appropriateStateandFederalagenciesandotherinterestedparties,will selectatleast3
monitoringsites(seeRecoveryCriteriafor eachspecies).

5 Additional researchandevaluationshouldbeconsistentwith long-termrecovery

Recoverycriteriaandconservationmeasuresdevelopedfor theSnakeRiverspeciesand
ecosystemrecoveryaresubjectto modificationandwill bestrengthenedasnewinformation
is generated.Thisinformationis notnecessarilycritical to meettheimmediaterecovery
objectivesof preventingfurtherpopulation/habitatdeclinesorextinctionof the listed
species.However,additionalresearchandanevaluationof the currentstatusof these
specieswill beusefulin defininglong-termrecoveryobjectives,developingreclassification
or delistingcriteria,anddeterminingtheeffectivenessof conservationmeasures.

51 Useexistingflow augmentationprogramsto benefitlistedspeciesrecovery

.

In 1993,BRcompletedformalconsultationwith NMFSto provideincreasedflows
from SnakeRiverstorageto promotesalmonrecovery. Salmonmigrationsin the
lower SnakeandColumbiaRiversmaybenefitfrom modifying existingreservoir
operationsandflow augmentationproceduresalongthe SnakeRiverupstreamof
AmericanFalls. Flowaugmentationproposalswill bethoroughlyevaluatedfor effects
on the 5 listedsnailsthroughthe section7 process.If flow augmentationis shownto
bebeneficialto bothsalmonand SnakeRiveraquaticspeciesrecovery,theServicewill
cooperatewith efforts toidentify additionalwatersupplies.

BR iscurrentlyparticipatingwith LDWR to formulatecomprehensiveplansfor
conservation,development,managementanduseof waterin severalmajorriverbasins,
includingthe SnakeRiver. The ServicerecommendsthatBR identify thepotentialfor
increasingyear-roundflows throughimplementingadditionalwaterconservation
measuresandfine-tuningcurrenthydropoweroperationsin thearea. Additionally, BR
shouldconsultwith the Servicethroughsection7 of the Act on all existingriver
operations.

52 EvaluateStateauthorizedinitiativesinvestigatingSnakeRiverwaterquality

.

521 Evaluatethe StateComprehensivePlanfor the middle SnakeRiver

.

The StateComprehensivePlanfor themiddleSnakeRiverwasadoptedby the
Idaholegislaturein 1994. ThePlanwill beevaluatedandreviewedevery5
yearsby IDWR. The Plan’sability to addressSnakeRiverecosystemrecovery
goalsandobjectivesaswell asimprovewaterqualityshouldbeconsidered
duringtheseevaluations.
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522 Developandimplementwaterquality-basedstandardsnecessarvto
protectexistingmainstemandspnn~habitats

.

TheMiddle SnakeRiverWaterQuality Studies(conductedby EPA andDEQ)
andlife history andhabitatresearchshouldbeusedto developwaterquality
goalsessentialto protecthabitatsandmeetthe recoveryof the5 listedsnails.
Basin-widewaterquality standardsoutsidetheNM? andTMDL processes
shouldbeestablishedandusedas an evaluationtool formeetingrecovery
objectivesof thelistedspeciesandtheSnakeRiverecosystem.

523 TheAg Planshouldbeusedto accomplishrecoveryobjectives

.

In 1991,theAg Planwasrevisedby theIdaho Soil ConservationCommission,
DEQandAWQAC. The statedgoalof theAg Planis to “restoreandmaintain
the watersof Idahoimpactedby agriculturalnonpointsourcestothe pointof
fully supportingidentifiedbeneficialuses.” However,restoringtheSnakeRiver
ecosystemandprotectingthehabitatsof the 5 listedsnailsis not currently
identifiedas abeneficialuse. TheAg Planshouldberevisedto be consistent
with SnakeRiverecosystemrecoveryobjectives.

524 EvaluatetheNMP for meetingrecoveryobjectives

.

TheIdahoNutrientManagementAct (IdahoCode39-105(3) (a)) affirmsthe
primaryresponsibilityfor nutrientmanagementtotheStateandrequiresthe
developmentof local nutrientmanagementplansbasedon hydrologicbasin
units. A draftmiddleSnakeRiverNM? was preparedby DEQandreleasedfor
reviewandcommentin 1995. EPAwill havefinal approvalauthority in
determiningwhetherthe NM? meetstherequirementsof theCWA andthe
TMDL processfor controllingnutrientloadsto the middleSnakeRiver. The
draftNMP is beingevaluatedtodetermineits effectivenessin maintaining
essentialhabitatsandin meetingrecoverygoals.

53 Identify potentialwetlandenhancementprojectstoimprovewaterquality from
irrigatedagriculturalreturn flows

.

TheService,in cooperationwith local irrigationdistricts,NRCS,andwilling and
interestedlandownerswill identify irrigationreturnoutflowsalongthe SnakeRiverand
identify potentialsitesfor wetlandenhancementprojectson privatelands(e.g.,through
the PartnersforWildlife program). The Servicewill alsoevaluateopportunitiesfor
improvingwaterqualityconditionsin theSnakeRiverecosystem.

Oncepotentialwetlandenhancementsiteshavebeenidentified,a cooperativeplanto
developandimplementwetlandenhancementprojectsshouldbeprepared.
Constructingtheseprojectsshouldleadto improvedwaterqualityconditionsand
recoveryof the SnakeRiverecosystem.
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54 Conductacuteandchronictoxicity teststo determinetheeffectsof pollutants

on listedandspeciesof concernmolluscs

.

Theuseof surrogatemolluscspecies(i.e., non-listedspecies)shouldbeinvestigatedto
determinetheeffectsof pollutantson listedspeciesandspeciesof concern.A
scientifically valid testing protocol should be established in consultation with EPAand
DEQ. Resultsof toxicity testingwill beincorporatedinto theNPDESpermitting
process.

541 Determinehydroelectricdamtailraceeffects

.

Hydropowerprojectscan influencewaterquality by changinginstreamwater
temperaturesanddissolvedgaslevels. Additionallytheseprojectscan dewater
littoral snailhabitats. The effectsof suchwaterquality andhabitatchangeson
listedspeciesandspeciesof concernshouldbeevaluated.Plantoperationsmay
needto berevisedto reduceadverseaffectson listedsnails.

542 Conducttoxicity testson non-pointand/oragriculturaldrainflows

.

Dischargesfrom agriculturaldrainscontainvariablemixturesof chemicalsand
nutrients. The potentiallytoxic effectsof sedimentswithin the areaof
dischargeon listedspeciesandspeciesof concernshouldbedetermined.

55 ImplementacontaminantsstudyattheThousandSpnn2sPreserve

.

TheService’sEnvironmentalContaminantsDivision will implementacontaminantand
temperaturesurveyof springsatTNC’s Preserveto determinepotentialeffectson
listedsnailsandtheirhabitat. Flowsenteringthesespringscomefrom irrigated
pastureandfarmland,alocal fishculturefacility, andapowergenerationplant.

56 Continuethe NWQA Monitoring Program

.

The Servicesupportscontinuedfundingandtechnicalassistanceof USGS’sNWQA
programfor theSnakeRiverbasin. The goalsof thisprogramare todescribethe
statusandtrendsin waterquality in theupperSnakeRiver, in an attemptto better
understandthelink betweennaturalandhuman-inducedfactorsaffectingwaterquality.
Resultsfrom this monitoringprogramwill beusefulin evaluatingprogramsto improve
habitatconditionsin theSnakeRiverbasin.

57 Determinethefeasibility of translocationandestablishingadditionalsnail
coloniesto augmentrecovery

.

Oncehabitatrestorationgoalsareaccomplished,translocatingsnails to establishnew
colonieswithin theirhistoric rangemaybeusedto facilitatetherecoveryprocess.

A surveyof all potentialcold-waterspringsshouldbeconductedwithin theSnake
RiverbasinaboveC.J.Strike Reservoirto evaluatesuitability for translocationof Bliss
RapidsandUtahvalvatasnails. Emphasisshouldbeplacedon springsitesthatoccur
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on publiclandsor siteswith interestedandwilling landowners.This taskcanbe
partially accomplishedusinginformationfromtasks# 31, 32 and321,andwill involve
describingvariousaquatichabitatattributesfor eachpotentialtranslocationsite,
includingwatertemperature,dissolvedoxygen,depth,velocity, substrateandfood
availability. Thisprocesscan alsobeusedfor evaluatingmainstemhabitatsthatmay
be potentiallysuitablefortranslocationprovidedthatwaterqualityrequirementsare
met.

571 If translocationis determinedto befeasible,developandimplementa
suitabletranslocationplanthefor listedsnails

.

A drafttranslocationplanshouldbedevelopedthatdescribeshowpotential
translocationsiteswill providebasiclife historyrequirementsfor eachof the
listedspecies.Theplanshouldidentify viablesnailcoloniesfrom which
specimenscanbeobtainedfor translocation.Following the guidelinesof this
plan,snailsmaybeintroducedinto suitablehabitatsin theSnakeRiverand
adjacentcold-watersprings. Forexample,Bliss Rapidssnailtranslocation
betweenrkm 880and1,085(rm 547 and674.5)maybeappropriateassuitable
habitatisrecovered.Thisprogramwill requirea section10(A)( I )(a) permit
fromtheService.

572 Monitor translocatedsnailcoloniesandhabitats

.

To determinethesuccessof translocation,newlycolonizedspringsitesshould
bemonitoredaccordingto standardizedmonitoringprotocols.

6 Conductresearchon the ecologyof thenativefishesof theSnakeRiver

.

Additional informationis neededon the statusandessentialhabitatsrequiredby nativefish
includingthewhitesturgeon,Shoshonesculpinandtrout. This informationwill likely
contributeto recoverymeasuresfor the5 listedsnails. This researchshouldoccurpriorto
thedevelopmentof anynewconservationmeasuresorrevisionsin Statefish habitat
managementplans.

61 Conductresearchon theecologyof theSnakeRiverwhitesturgeon

.

The distributionof whitesturgeonin theSnakeRiveris generallywell known.
However,little informationexistson thecurrentstatusandhabitatrequirementsof this
species. Annualmonitoringof whitesturgeonspawningandmovement/migrationwill
benecessaryto determinethe effectsof theproposedrecoverymeasuresfor the 5 listed
snailson recruitmentandsurvival in impoundedsturgeonpopulationsfoundabove
C.J.StrikeDam.

611 ContinueIPC’s whitesturgeonstudiesandmonitoring

.

TheIPC is currentlyconductingsturgeonstudiespursuantto therelicensingof
3 hydroelectricprojectson theSnakeRiverbetweenC.J. StrikeandBliss Dam.
Studyobjectivesareto determinethepopulationstatus,habitatuse,and
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spawningsuccessofjuvenileandadult sturgeonundercurrentoperating
conditions. This study, initiated in 1991,wascompletedin 1995 for theBliss
andWiley reachesaboveC.J. StrikeDam. Theresultsof thisstudyandannual
monitoringto detectsturgeonspawningandrecruitmentfor all impounded
reachesbelowTwin FallsDamwill beusedto betterevaluatethe effectsof
hydropoweroperations.This monitoringprogramshouldbeacooperative
effort betweenIPC,IDFG, FERC,andBR.

A populationandhabitatmonitoringprogramshouldbeinitiated for theriver
reachupstreamof UpperSalmonFallsDamto ShoshoneFalls. Very little is
knownaboutthe statusof whitesturgeonin thisreach. Thisresearchwould
alsoprovideinformationon habitatavailabilityanddeterminetheneedfor
habitatimprovement.

62 Conductresearchon theecologyof theShoshonesculpin

.

TheShoshonesculpinisknownfrom 26 cold-waterspringorspring-streamsystems
alonga55 km (34mi) reachof the SnakeRiverupstreamof Bliss Dam. Oneor more
of thesecold-waterspringscontainpopulationsof thelistedspecies.Additional
researchisneededon life historyrequirementsandfactorsregulatingpopulation
structure.Habitatmonitoringandconservationmeasuresimplementedforthe 5 listed
snailsshouldalsoprovideprotectionfor remainingsculpinpopulationsandtheir
habitats(seetask#12).

621 EnsureShoshonesculpinhabitatprotectionthroughrecoveryactions

.

HabitatsupportingShoshonesculpincan beprotectedfrommodification,
vandalism,andcatastrophiceventsthroughimplementationof recoverytask
#12andtheenforcementof existingStateandFederallawsandregulations.

63 Protectremainingnativecutthroatandredbandtrout habitatsin theSnakeRiver

MainstemSnakeRiverhabitatssuitablefor nativeresidentsalmonidsaregenerallyin
poorconditionwith remnant,naturally-reproducingtroutpopulationsrestricted
primarily to cold-waterspringinflows andafewtributarystreams.Forexample,
recentsurveyson theSnakeRiverfoundthatnon-nativespeciesdominatethefish
faunathroughoutthemainstemriver.

631 Monitor thepopulationandgeneticstatusof theVineyardCreek
~flhwaL~g.

Thisresearchwoulddeterminethedistribution,abundanceandhabitat
availabilityof this subspeciesinVineyardCreek,aspring-streamimmediately
upstreamof Twin Falls.
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BecausesomeresearchershavesuggestedthatVineyardCreektroutarehybrids
andnot adistinctgeneticstock,theServicerecommendsthatgeneticanalysisof
thispopulationbeconductedby IPC duringthereicensingprocess.

632 Determinethe statusof remnantredbandtrout in SnakeRivertributaries

.

TheIDFG hasidentifiedpopulationsof redbandtroutinBennettCreek, Cold
SpringsCreek,Little CanyonCreek,King Hill Creek,CloverCreek,Jacks
CreekandtheBruneauRiver, all of whichflow into the recoveryreach. Further
researchby IDFG andBLM shoulddeterminethedistribution,abundanceand
habitatavailability forthis rainbowtroutsubspecies.

633 Identify additionalconservationmeasuresto protectuniquetroutstocks
betweenC.J. StrikeReservoirandAmericanFallsDam

.

TheIDFG, usinginformationgarneredfrom tasks#631 and632, should
identify additionalconservationmeasuresnecessarytomaintainunique
naturally-reproducingcutthroat,rainbow,andredbandtroutstockswithin the
SnakeRiverecosystembelowAmericanFallsDam. Thesemeasurescan be
incorporatedinto the IDFGFisheriesManagementPlanfor theSnakeRiver
basinaboveCJ.StrikeReservoir.

7 Monitoring andrecovervplanassessment

.

The responseof the 5 listedsnailsandthe SnakeRiverecosystemtotheconservation
measuresassociatedwith thisrecoveryeffort will bedeterminedby developingalong-term
speciesandhabitatmonitoringprogram. Althoughmuchof thismonitoringcanbe
accomplishedby expandingongoingStateandFederalevaluationprograms,additional
monitoringmaybenecessary.

71 Bienniallyassessthe overallsuccessof therecoveryprogyamandrevisethe
recoveryplanon a5-yearbasis.if necessary

.

The Planshouldbeupdatedon a5-yearbasisasrecoverytasksareaccomplished,or
revisedas environmentalconditionschangeor additionalinformationbecomes
available. ThePlanassessmentcanbeachievedformally throughbiennialagency
review/meetingswhereannualmonitoringreportsandsummariesaresubmittedand
evaluated,or informally throughdistributionof annualmonitoringreportsand
summariessubmittedto theServiceby the variousagencies.

53



PART III- REFERENCESCITED

B&C Energy,Inc. 1984. StarFallsHydroelectricProject,FERCNo. 5797,Volume2,
Exhibit E, EnvironmentalReport. Applicationfor Licensefor MajorUnconstructed
Project.

BeakConsultants.1989. LimpetSurveyin TwoSectionsof Box CanyonCreek,Gooding
County,Idaho. Preparedfor Box CanyonTroutCompany,Boise,Idaho.

Behnke,R.J. 1992. NativeTroutof WesternNorthAmerica. AmericanFisheriesSociety,
Monograph6. 275 pp. Bethesda,MD.

Bowler, P.A. 1990. TheRapidSpreadof theFreshwaterHydrobiidSnailE~m~py.tgu~
~n~Qdan~m(Gray) in theMiddle SnakeRiver, Idaho.hi Pister,E.P.(ed.).
Proceedingsof theDesertFishesCouncil21:173-182.

Bowler,P.A. andTJ. Frest. 1992. TheNon-nativeSnailFaunaof theMiddle SnakeRiver,
SouthernIdaho. PaperpresentedattheDesertFishesCouncilAnnual Symposium,
November22, 1991.

Bowler, P.A.; C.M. Watson;C.M. Yearsley,J.R.,AND P.A. Cirone 1992. Assessmentof
EcosystemQuality andits Impacton ResourceAllocation in theMiddle SnakeRiver
Sub-Basin.Proceedingsof DesertFishesCouncil. pp. 42-51.

Bureauof LandManagement.1993. Impactsof theBliss LandslideAquaticSpecies.Issue
Paper. IdahoStateOffice,Boise,Idaho.

Bureauof Reclamation.1993. BiologicalEvaluationon thePotentialEffectsof Salmon
Flow Augmentationfrom thePayette,Boise,andUpperSnakeRiverBasinReservoir
Storageon ThreatenedandEndangeredSpecies.Memoto theFishandWildlife
Service,Boise,Idaho.

Bureauof Reclamation.1994. Reviewcommentson the SnakeRiverAquaticSpeciesDraft
RecoveryPlan. LettertotheU.S.FishandWildlife Service.

Call, R. E. 1884. On the QuaternaryandRecentMolluscaof theGreatBasin,with
Descriptionsof NewForms. U.S. Geol. SurveyBull. 11: 64 pp.

Clarke,A.H. 1991. ResearchSummarySubmittedto theUtahFieldOffice,USFWS.4pp.
Partof aninformationpacketsubmittedto theBoiseField Office,January24, 1991.

Connolly,PJ.1983. Life History of ShoshoneSculpin,~Q11IJ~gt~j~.j, in SouthCentral
IdahoColumbiaRiverBasinStreamsfor CandidateMollusc SpeciesEisb~m1~mmflali
andEhJminkQl~columbiana.FinalReportto theDepartmentof Energy,Battelle
Northwest,Richland,Washington.54 pp.

54



Dey, P.D. andG.W.Minshall. 1992. Middle SnakeRiverBiotic Resources:A Summaryof
Literaturein theSnakeRiverWaterQuality AssessmentBibliographicDatabase.
Volume 1. Final Reportto theEPA.

Frest,Ti. 1991a. StatementpresentedatPublicHearingon April 3, 1991,Boise,ldaho,
containinginformationon the distribution,ecology,andhistoryof thefive candidate
species.

Frest,T.J. 1991b. LettertoDr. Michael Falterregardingtheidentificationof theBanbury
Springslanx. DatedDecember4, 1991.

Frest,T.J.andE.J.Johannes.1992. Distribution andEcologyof theEndemicRelict Mollusc
FaunaofIdahoTNC’s ThousandSpringsPreserve.FinalReportto theIdahoNature
Conservancy,Sun Valley, Idaho.291 pp.

Frest,T.J. andP.A.Bowler. 1992. A PreliminaryChecklistof theAquaticandTerrestrial
Mollusksof the Middle SnakeRiverSub-basin.Proceedingsof theDesertFishes
Council. pp. 53-58.

Frest,T.J. , P.A.Bowler, andR. Hershler. 1991. The Ecology,Distribution andStatusof
Relict LakeIdahoMolluscsandOtherEndemicsin theMiddle SnakeRiver. Draft
Manuscript.

Gregg,W. 0. andD. W. Taylor. 1965. Fontelicella(Prosobranchia:Hydrobiidae),aNew
Genusof WestAmericanFreshwaterSnails.Mal ~lcri 3(1):103-l10.

Hershler,R.,T. J. Frest,E. 1. Johannes,P.A. BowlerandF.G. Thompson.1994. Two New
Generaof HydrobiidSnails(Prosobranchia:Rissooidea)FromtheNorthwestern
UnitedStates.The Veliger37(3): 221-243.

Hill, M. 1991. The Occurrenceof Macrophytesin theMiddle SnakeRiver. In Chapman,
Don. Ecologyof theMiddleSnakeRiverandCumulativeAssessmentof Three
ProposedHydroelectricProjects. Chap.12. DonChapmanConsultants,Boise,Idaho.

HydrosphereResourceConsultants.1990. WaterSuppliesto PromoteJuvenileAnadromous
FishMigration in the SnakeRiver. Reportto NationalMarineFisheriesService.

IdahoConservationDataCenter. 1994. Draft GeographicInformationSystemDataMap.
IdahoDepartmentof FishandGame.

IdahoDepartmentof HealthandWelfare. 1989. IdahoNonpointSourceManagement
Program. Division of EnvironmentalQuality. 198 pp.

IdahoDepartmentof HealthandWelfare.1991. ProblemAssessmentfor theMiddle Snake
River, from ShoshoneFallstoLowerSalmonFalls. Division of Environmental
Quality. 25 pp.

55



F
IdahoDepartmentof HealthandWelfare. 1993. IdahoAgriculturalPollutionAbatement

Plan. 156pp.

Idaho Departmentof WaterResources.1993. Letter,with attachedinformation,datedAugust
13, 1993 summarizingactionsof IDWR affectingthe five listedsnails. Gary
Spackman,IDWR, Boise,Idaho.

IdahoDepartmentof WaterResources.1994. Commentletteron thedraftSnakeRiver
AquaticSpeciesRecoveryPlan. KeithHigginson,fl)WR, Boise,Idaho.

IdahoPowerCompany. 1990. FonnalConsultationPackage,Volume 1, Bliss - FERCNo.
1975,LowerSalmonFalls - FERCNo. 2061, UpperSalmonFalls - FERCNo. 2777.
Reportpreparedfor relicensingof threeprojects.

IdahoWaterResourcesBoard. 1992. TheStateWaterPlan. 34pp.

IdahoWaterResourcesBoard. 1993. ComprehensiveStateWaterPlan,SnakeRiver.Milner
Damto King Hill. 92 pp.

Kjelstrom,L.C. 1992. AssessmentofSpringDischargeto theSnakeRiver,Milner Damto
King Hill, Idaho. U.S. GeologicalSurveyWaterFactSheetOpen-FileReport92-147.

Neitzel,D.A. andT.J. Frest.1993. Surveyof ColumbiaRiverBasinStreamsfor Columbia
Pebblesnail,Eumini~aQl~£Qhunbian~ andShortfaceLanxEish~rQ1~nuttalli. Report
preparedfor theU.S. Departmentof Energy. PNL-8229,Rev. 1. 29 pp.

Pacific NorthwestRiverBasinsCommission 1976. RiverMile Index - SnakeRiverPartII.
SnakeRiverAboveWeiser- HydrologyandHydraulicsCommittee,Revised
November,1976.

PacificStatesMarineFisheriesCommission.1992. White SturgeonManagement
Framework Plan.163 pp.

PentecEnvironmental,Inc. 199Ia. Critical Reviewof theU.S. FishandWildlife Service
Proposalto List FiveMolluscsin the SnakeRiver, Idaho,asEndangeredSpecies.
FinalReportpreparedfor BartM. O’Keefe,C.E.20 pp.

PentecEnvironmental,Inc. 199lb. Distribution Surveyof FiveSpeciesof Molluscs,
Proposedfor EndangeredStatus,in theSnakeRiver, IdahoDuring March1991.Final
Reportpreparedfor theIdahoFarmBureau,Boise,Idaho.22 pp.

Pilsbry,H. A. 1933. Aminicolidaefrom WyomingandOregon.The Nautilus47: 9-12.

Scott,W.B. andE.J.Cressman.1973. FreshwaterFishesof Canada.Bulletin 84. Fisheries
ResearchandBoardof Canada.

Simpson,3.C.andR.L. Wallace. 1982. Fishesof Idaho. Universityof Idaho. Moscow,
Idaho. 215 pp.

56



Taylor,D.W. 1982a. StatusReporton Bliss RapidsSnail. U.S. FishandWildlife Service,
Portland,Oregon. 8 pp.

Taylor,D.W. 1982b. StatusReporton Utah ValvataSnail. U.S. FishandWildlife Service,
Portland,Oregon. 10 pp.

Taylor,D.W. 1982c. StatusReporton SnakeRiverPhysaSnail. U.S. FishandWildlife
Service,Portland,Oregon.8pp.

Taylor,D.W. 1982d. StatusReporton HomedaleCreekSpringsnail.U.S. FishandWildlife
Service,Portland,Oregon. 10 pp.

Taylor,D.W. 1987. ThousandSpringsThreatenedor EndangeredSnails. Unpublishedreport
submittedto TheNatureConservancy.2pp.

Taylor,D.W. 1988. NewSpeciesof Pby~(Gastropoda:Hygrophila)from the Western
UnitedStates.Mn~~1~gi~aIE~i~ 21:43-79.

U.S. FishandWildlife Service(Service). 1992. EndangeredandThreatenedWildlife and
Plants;Determinationof Endangeredor ThreatenedStatusfor FiveAquaticSnailsin
SouthCentralIdaho. E~ra1ac.gi~x~r57: 59244-59256.

Walker,B. 1902. A Reviewof theCarmnateValvatasof theUnitedStates.The Nautilus
15(ll):121—125.

Wallace,R.L., P.J.Conolly,J.S.Griffith, D.M. DaleyandG.B. Beckman. 1981. Status
Report on theShoshoneSculpin:Life History andHabitatPreferences.Progress
Reportto U.S.FishandWildlife Service,Boise,Idaho. 25pp.

Wallace,R.L., J.S.Griffith, Jr., D.M. Daley,P.J.Connolly,andG.B. Beckman. 1984.
Distributionof theShoshoneSculpin(C~tu~ greenci:cottidae)in the Hagerman
Valley of SouthCentralIdaho. TheGreatBasinNaturalist44 (2): 324-326.

57



r
PART lV. IMPLEMENTATION SCHEDULE

TheImplementationSchedulethatfollows outlinesactionsandestimatedcostsfor the
recoveryprogram. It is aguideto meetthe objectivesof theSnakeRiverAquaticSpecies
RecoveryPlan. This scheduleindicatesthepriority in schedulingtasksto meetthe
objectives,whichagenciesareresponsible,atime-tableto accomplishthesetasks,andthe
estimatedcosts. Implementationof theseactionsshouldhalt furtherhabitatdeclineand
initiaterecoveryof the5 listedSnakeRiversnailsandtheSnakeRiverecosystem.IniZi~~n
of theseactionsis subjectto theavailabilityof funds. During reviewof thetechnicaldraftof
the SnakeRiverAquaticSpeciesRecoveryPlan,agencieswererequestedto providecost
estimatesof actionstheywould implement.

RecoveryTaskPrioritiesin ColumnI of thefollowing implementationscheduleareassigned
asfollows:

Priority 1 - An actionthatmustbetakento preventextinction or to preventthe
threatenedandendangeredspeciesfrom decliningirreversibly.

Priority 2 - An actionthatmustbetakento preventasignificantdeclinein the species
population/habitatquality, or someothersignificantnegativeimpactshortof
extinction.

Priority 3 - All otheractionsnecessaryto meetthe recoveryobjectives.
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RECOVERY PLAN IMPLEMENTATION SCHEDULE
SNAKE RIVER AQUATIC SPECIES

PRIORITY TASK TASK
DESCRIPTION

TASK
DURATION RESPONSIBLE

PARTY

COST ESTIMATES ($030)
Total FY FY FY FY FY
Cost 95 96 97 98 99

—
COMMENTS

1 111 Prevent further diversion of surface
flows in the Snake River basin,

1 ES,IDWR,FERC Use existing State law, FERO
regulations, and Section 7.

1 112 Use existing authorities to conserve
aquatic habitats through the FERC
licensing and relicensing regulations

ongoing ES,FERC,COE Use Section 7 and other
existing authorities. Costs are
for Service review and responsibilities.

1 1131 Useexistingauthoritiesand
mechanisms to establish instream
flows for the SR. including
the purchase and transfer of existing
water rights from the Water Supply
Bank.

5 IWRB¶ES
IDFG

912 183 183 183 183 183

1 1132 Evaluate the potential effects of
SR. Basin Adjudication on listed
species recovery.

4 IDWR,ES 96 1.5 1.5 1.5 1.5 Cost for ES involvement only.

121 Continue TNC’s habitat management
program at the 1~XJO Springs Preserve,

ongoing TNC Several measures have been
implemented to date.

1 1221 Develop and Implement a habitat
management plan for the Banbury
Springs complex.

1 IPC,ES 4 4 Cost for ES Involvement only, other costs
will be determined by IPC.

1 123 Protect the Box Canyon springs
complex.

1 BLM*,PRI,ES 4 4 Cost for ES involvement only.

1 1241 Develop and implement habitat
management plans for protecting
additional spring habitats and
complexes.

4 ES,BLM,IPC
BR,PRI

25 10 5 5 5 Cost-share project.

1 125 Develop and implement groundwater
management plan for the Snake
River Plain aquifer to protect spring

discharge.

3 IDWR,USGS,
EPADEQES,

IDFG

30 10 10 10 Cost-share project.

* - Lead Agency
Actions authorized by other agency budgeting authority

- Costs associated as part of previous task

unk

ongoing

continual

- Cost estimates were requesteu from agencies during comment period,
costs remain unknown

- Task is currently being implemented and will continue until action no
longer necessary for recovery

- Task will be implemented on an annual basis once it is funded
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RECOVERY PLAN IMPLEMENTATION SCHEDULE
SNAKE RIVER AQUATIC SPECIES

PRIORITY
U

TASK
U

TASK
DESCRIPTION

TASK
DURATION

(YRS)

COST ESTIMATES ($~XX~)
RESPONSIBLE Total FY FY FY FY FY

PARTY Cost 95 96 97 98 96 COMMENTS
1 126 Continue the moratorium preventing

further groundwater appropriation.
ongoing IDWR **

1 211 Nonpoint Source Management Plan. 1.5 DEQ,EPA **

1 212 Compliance of Section 401
Certification by the State with
adequate water quality standards.

1.5 DEQ,EPA ** Review of monitoring
programs.

1 2131 Evaluate NPDES activities on listed
species.

5 EPA,ES 15 3 3 3 3 3 Costs for ES Section 7 review
and monitoring only.

1 2132 Conducttoxicity tests of hatchery
effluent to determine effects on native
molluscs.

2 EPA*,PRI,ES 292 146 146

1 2133 Conduct sewage treatment wastewater
toxicity tests.

2 EPA,DEQ ~ May be partially accomplished
through task U21 32.

1 214 Evaluate the TMDL process and
water quality-limited segments.

1 EPA,DEQ,ES unk Task conducted in 1998.

1 221 Improve watershed conditions where
agricultural return flows intersect
BLMlands.

5 BLM*,PRI,ES ** Use Section 7 & landowner
cooperatIon.

1 222 Improve watershed conditions where
agricultural return flows intersect BR
withdrawal lands.

5 BR*,PRI,ES ** Use Section 7 & landowner
cooperation.

1 223 Improve riparian habitat at water gap
sites on Minidoka Wildlife Refuge.

5 Refuge*,BLM,ES *• Use Section 7 & landowner
cooperation.

1 224 Encourage enhancement and
restoration of riparian and wetland
habitats on private lands.

5 ES*,PRI 10
NRCS,FSA

2 2 2 2 2 ES will coordinate with
local SCS & ASCS offices.

* - Lead Agency
** - Actions authorized by other agency budgeting authority

Costs associated as part of previous task

unk - Cost estimates were requested from agencies during comment
period, costs remain unknown

ongoing - Task is currently being Implemented and will continue until
action no longer nocesaBrY for recoverY



- -. .... .~, - ~ win oe /mpleI~,~j,~ on anannualbas,~ once k/s funded

RECOVERY PLAN IMPLEMENTATION SCHEDULE
SNAKE RIVER AQUATIC SPECIES

PRIORITY TASK TASK
DESCRIPTION

TASK
DURATION

(YRS)
RESPONSIBLE

PARTY

COST ESTIMATES ($000)
Total FY FY FY FY FY
Cost 95 96 97 98 99 COMMENTS

1 311 Develop and implement a
cooperative basin-wide survey of
Snake River molluscs.

3 ES,BR,COE,
FERO IPC,EPA,

IDFG, BLM,
NRCS,FSA

400 100 200 100 Cost-share project
anticipate one year
to develop survey.

1 312 Study the effects of the 1993 Bliss
landslide on Snake River aquatic
species.

1 BLM*,ISU,COE 37 37

1 321 Describe habitat and life history
requirements of native molluscs,

3 ES,BR,COE
FERC,IPC,ISU

U of I

135 40 45 50 Cost-share project, conduct
as part of task #311.

1 41 Determine population viability and
habitat restoration goals to achieve
reclassification and/or dellsting of
Federally listed snails.

I ES*, others unk Task will be conducted after
completion of task #‘s 311 &
321; task completed by 1998.

1 42 Select monitoring sites within the
recovery area for each of the listed
snails.

5 ES, BR, IPO unk

* - LeadAgency
** - Actions authorized by other agency authority.

- Costs associated as part of previous task

unk - Cost estimates were requesied from agencies during comment
period, costs remain unknown

ongoing - Task Is currently being implemented and will continue until
action no longer necessary for recovery

continual - Task will be implemented on an annual basis once it is funded



RECOVERY PLAN IMPLEMENTATION SCHEDULE
SNAKE RIVER AQUATIC SPECIES

PRIORITY TASK TASK
DESCRIPTION

TASK
DURATION
f~U

5

RESPONSIBLE
PARTY

COSTESTIMATES($000)
Total FY FY FY FY FY
Cost 95 96 97 98 99 COMMENTS

2 131 Evaluate the feasibility of mollusc
and fish control programs.

IPC,FERC,BR
IDFG,ES,EPA

IDA

10 2 2 2 2 2 Create working group to
explore management options.

2 132 Determine If existing State importation
regulations are effective in preventing
additional nuisance organisms from
becoming established In Idaho.

1 IDFG,ES
IDA

1.2 1.2 Regulatory review & recommend
legislative action.

2 313 Verify presence of Bliss Rapids snail
above American Falls Dam.

0.25 FERC,BR*,COE,
Tribe

Conduct as part of task
#311.

2 314 Conduct additional snail surveys at
Minidoka National Wildlife Refuge.

0.25 ES,BR,FERC 15* 15 Conduct as part of task
#311.

2 51 Use existing flow augmentation
programs to benefit listed species
recovery.

4 BR*,ES,NMFS
IPC,FERC,BPA,

IDFG,IDWR

60 20 20 10 10 Cost-share project

2 521 Evaluate the Stale Comprehensive
Plan for the Middle Snake River.

ongoing IDWW,others

2 522 Develop and implement water
quality-based standards necessary
to protect existing mainstem and
spring habitats.

ongoing EPA,DEQ

2 523 Use the Ag Plan for meeting recovery
objectives.

1 DEQ*,AWQAC ~ Follow-up to revise Ag Plan.

2 524 Evaluate the Nutrient Management
Plan for meeting recovery objectives,

1 EPA,DEQ 2 2 Monitor for effectiveness, costs
for ES review and monitoring onl

2 53 Identify potential wetland enhancement
projects to Improve water quality
from irrigated agricultural return flows,

ongoing ES,NRCSPRI
FSA,EPA

** SCS to work with interested
parties and soil conservation
districts.

* - Lead Agency
- Actions authorized by other agency budgeting authority
- Costs associated as part of previous task

unk - Cost estimates were requested from agencies during comment
period, costs remain unknown

ongoing - Task is currently being Implemented and will continue until
action no longer necessary For recovery

contInual - Task wIll be Implemented on an annualbasIs once It Is funded
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0ngolng - Task is currently being Implemented and will continue u
action no longer necessa,:y for recove~

con finual - Task will be Implemented on an annualbasis once It Is func,,. ~,

RECOVERY PLAN IMPLEMENTATION SCHEDULE
SNAKE RIVER AQUATIC SPECIES

PRIORlTY
U

TASK
U

TASK
DESCRIPTION

TASK
DURATION
.JY~L

2

RESPONSIBLE
PARTY

COST ESTIMATES ($000)
Total FY FY FY FY FY
Cost 95 96 97 98 99 COMMENTS

2 541 Determine hydroelectric dam tallrace
effects

IPC,FERC.BR Will be partIally completed
through SectIon 7 consultatIon
wIth FERO.

2 542 Conduct toxicity tests on non-point
endlor agricultural draIn flows,

2 EPA,DEQ •~ Laboratory tests will be
required.

2 55 Implement a contaminants study at
the TNC’s Thousand Springs Preserve.

1 ES 76 55 Project started in 1984.

2 56 Continue the NWQA Monitoring
Program.

1 USGS 75 75 Project started in 1993.

2 71 BIennially assess the overall
success 01 the recovery program and
revise the recovery plan on a 5-year
basis.

ongoing ES,others 16 6 6

• - Lead Agency
- Actions authorized by other agency budgeting authority

‘--~-~- -i~te~i ~ nart of previous task

unk - Cost estimates were requested from agencies during comment
perIod, costs remaIn unknown

ongoing - Task Is currently being implemented and will continue until
action no longer necessary br recovery

- Task will be implemented on an annual basis once it Is funded
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RECOVERY PLAN IMPLEMENTATION SCHEDULE
SNAKE RIVER AQUATIC SPECIES

PRIORITY
II

TASK
U

TASK
DESCRIPTION

TASK
DURATION

(YRS)
RESPONSIBLE

PARTY

COST ESTIMATES ($000)
Total FY FY FY FY FY
Cost 96 96 97 98 99 COMMENTS

3 571 If translocation is determined to be
feasible, develop and implement
a suitable transiocation plan for
listed species.

1 E5,IPC,BR 20 20 Develop after suitable sites
are located.

3 572 Monitor translocated snail colonies
and habitats.

ongoing ESIPC,BR
FERC

30 15 15

3 611 Continue PC’s white sturgeon studies
& monitoring.

ongoing IPC,FERC
IDFG

261 30 33 72 81 46 Ongoing study to continue
with upstream assessment to
begin in 1996.

3 621 Ensure Shoshone sculpin habitat
protection through recovery actions.

2 IDFG*,IPC
ESISUPRI

Costs will be associated with
1221 and 1241.

3 631 Monitorthepepulationandgenetic
status of the Vineyard Creek
cutthroat trout.

2 IPC,IDFG 15 10 5

3 632 Determine the status of remnant
redband trout in SR. tributaries.

2 IDFG,BLM 10 5 5 Begins in 1995.

3 633 Identify additional conservation
measures to protect uniquetrout
stocks between C.J. Strike Reservoir
and American FallsDam.

1 IDFG unk Complete prior to 1996 to 2(XXJ
Fisheries Management Plan;
costs associated with land
and water rights purchases.

* - Lead Agency
- Actions authorized by other agency budgeting authority.
- Costs associated as part of previous task

unk - Cost estimates were requested from agencies during comment
period, costs remain unknown

ongoing - Task is currently being implemented and will continue until
action no longernecessary For recovery

continual - Task will be implemented on en annual basIn onca it Is funded
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APPENDIX A. Currentfish faunaof the SnakeRiverdrainage.An asterisk(*) precedes
thenameof non-nativetaxa(SimpsonandWallace1982,Bowleretal.
1992,BowlerandFrest1992).

retromvzonnaae
ta~Idd~ntata

(extinctfrom themid-SnakeRiver)

A~n~d~1a~
ArU~n~mQnIanu~

(Resident)

Salmonidae

QD~Qrhyu~b1l~dada
(subspeciesuncertain)

~D~Qd]YD~ n~rka
(extinctfrom the mid-SnakeRiver)

~fl~Qtb~fl~bUSkisuI~b
(extinctfrom themid-SnakeRiver)

~fl~QIhXD~biJ~rnyki~
(Resident)

(extinctfrom themid-SnakeRiver)
~r~s~pnmiwilliarnsoni

QDflJJ~fltU~
(statusunknown)

* SalmoIrufl~
* Salvelinusfontinalis

Pacific lamprey

whitesturgeon

cutthroat

sockeyesalmon/kokanee

cohosalmon

rainbowtrout

redhandtrout

chinooksalmon

mountainwhitefish

bull trout

browntrout
brooktrout

Cyprinidae

Ai~iuia~us
* £&~us ~ur~u~
* ~y~rima~£~Q

~iJ~air~na
~illn~r

M~b~dh~s~audma~
* ~in~pbak~prQin~I~
~
Rkb&d~Qniu~bah~a~us
Rhinichthys£aa~la~
Rbini~bIby~f~Iu~

chiselmouth
goldfish
carp
Utah chub
Tui chub
leathersidechub
peamouth
fatheadminnow
Northernsquawfish
redsideshiner
longnosedace
leoparddare
speckled dace

r
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APPENDIX A. CONTINUED

~a1Qs1~mu~atd~n~
Ca~lu~mbianii~
£n~b~Iu~

Utah sucker
bridgelipsucker
blueheadsucker
largescalesucker

Cichlidae

*Thpiazilli tilapia

kta~rada~

* t~spuu~
*Auru~n~QsIJ~
* Am~m~m~
* kt~Iim~ fi~anA~

channelcatfish
brownbullhead
blackbullhead
bluecatfish

Poeciljidge

* Gambusia~ mosquitofish

Centrarchidge

*

* L~p~mi~B2a~bQ~bitu~
*

* Mw~s&lmQ~
* Mi~rQ~n~d9i~n~
* PQmQZiSnigrQIna~u1~tu~

pumpkinseed
bluegill
warmouth
largemouthbass
smailmouthbass
blackcrappie

Percidge

* ~a flax~n~
* SflZ~QD yi~urn

yellowperch
walleye

C~uu~ b~]diuzi
~QtIuS£QgDAb~S
£~nus £Qnfu~
£Qn1A~ £E~D~1

CQILu~ rb~ih~u~

mottledsculpin
Piutesculpin
slimy sculpin
shortheadsculpin
Shoshonesculpin
torrentsculpin
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APPENDIXB.

F
Aquaticmolluscsof the SnakeRiver from C.J. StrikeDam upstreamto
MimerDam. Thecompilationof speciespresentedbelowreflects
informationfrom FrestandBowler (1992). NativemoUuscswhich
characteristicallyrequirecold) fastwaterorsedimentsin free-flowing
habitatsareindicatedin boldface,while manyof theotherspeciesare
moretolerantof eutrophic,wannerconditions. An asterisk(*) precedes
the nameof non-nativetaxa. Speciesconsideredby the Serviceto be
speciesof concernareindicatedby aSC beforethe taxonomicname.
Federallistedspeciesare indicatedby aT (Threatened)or anE
(Endangered).

CLASS GASTROPODA(SNAILS)

Ancylidae

E~rdz~azaU~iu~
E~rns~ rn~

Hydrobildae

SC Fluminicolacolumbiana
Fluminicola!iindsi

*~Q~~ADflpQ~amrn

EPxr ui~i~ (=FonteliceIIa~idahoensis
T Taviorconchaserpenticola

Lancidae

Fisherolanu.ttalli
E Lam~n ~ (BanburySpringslanx)
E~izia ~Bak~dl~xnn~a)bulimoides
E~a~iLU ~lli

LU
E~ar.izLE1 modicella
E~nn LUpat~a
F~anaLU 2kEU~

~

~1agui~QIa(Si hinkk~i
* Radii~

Physidae

Eb~~am~an~
E Ph~~anaZrkin~

Phy~fl~LEliy~ll~ gvrina
Physella~ integra
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IAPPENDIX B. CONTINUED

Planorbidae

fla)~Qb~fl~tum

Vorticifex ~ffizsz~

Valvatidae

Valvatahm~rnIi~
E Valvata~tabm~i~

CLASS BIVALVIA (CLAMS)

Corbiculidae

* CQtbiQll1~fb~rnm~a

Margantiferidae

Margaritiferafalcata

Sphaerudae

Musculium ~
Mu~nlillm S~MD~
Pisidium£~aly~~)£a~s~r~n1nn
Pisidium1L21~rnpr.~.um
~m LN~idium)m~ign~

Pi~di~mLCA panp~nm

~dium L~

Sphi~dumnitidi~m

Sphaeriumstriatinum

Uniomdae

SCAni~dQntacalifomiensis
Gonidepangulata
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APPENDIX C. Location,history, naturalhistory andwaterusehistory of the middleSnake
River.

L~AflQN~N~HISIQRY

For the purposesof thisrecoveryplan,themiddleSnakeRiver isdefinedasthe reach
betweenC.J. StrikeReservoir(rkm 834, rm518) upstreamto AmericanFalls Dam (rkm
1,150,rm 714)(Figure1). Thisreachof the SnakeRiverincludesapproximately321.8 kin
(200 mi). Thefourlargesttributariesto themiddleSnakeRiverareRock Creek,Salmon
Falls Creek,theMaladRiver, andCloverCreek. Numeroussmall tributariesandsprings
alsooccuralongthis stretchof the river (IWRB 1993).

TheSnakeRiverflows throughwhatis commonlyreferredto asthe SnakeRiverPlain,part
of theColumbiaIntermontanephysiographicprovince. The Plainstretcheswestto the
OwyheeMountainsneartheOregonborder,northto the southernedgeof thecentralIdaho
mountains,eastto thefoothills of theRockyMountainsandsouthto theGreatBasin uplift
in southern Idaho. The Plain is 80 to 200 km(50 to 125 mi) wide, flankingeithersideof the
river, andextends640km (400mi) in an east/westdirection. Elevationsrangefrom 640to
1,829m (2,100to 6,000ft). Thepresentcourseof theSnakeRiver is alongthesouthern
portionof theSnakeRiverPlain. Therelativelyflat surfaceof the Plaingenerallyslopes
westward, and makes the Snake River one of North America’s highest gradient large rivers.
From Milner Dam(rkm 1,028, rm 639) downstream to the community of King Hill (rkm
881, rm 547), the Snake River flows through a deep, often vertical-walled basalt canyon cut
in the Snak~ River Plain (lWRB 1993).

Immediately above Milner Dam, the Snake River is slightly below the level of the Snake
RiverPlain. BelowMilner Damtheriver hascutacanyon122 m (400 ft) deep. At
Shoshone Falls (rkm 990, rm 615) the river drops another 65 m(212 ft). Approximately
15,000 years ago, overflow from Lake Bonneville scoured the Snake River Canyon. The
floodwater cleaned the canyon and adjacent uplands of rock debris, eroded alcoves and
scablands, and deposited huge bars of sand and gravel with boulders over 3 m(10 ft) in
diameter. Most rapids in the area are a result of a large number of boulders deposited at or
below a slight widening of the canyon during the Bonneville Flood (IWRB 1993). During
thisperiod,theclimateof Idaho wascoolerandwetterthanit is today. The SnakeRiver
Plainsupportedextensiveshallowlakesandmarshlands.With thedisappearanceof glacial
icein northernandcentralIdaho,theclimategraduallybecamewarmeranddrier.

FromTwin Fallsdownstreamto King Hill, theriver remains122to 183 m (400to 600ft)
belowthegeneralelevationof the SnakeRiverPlain. The canyongraduallywidens
downstreamof Twin Fallsto includesmallareasof bottomlandandterraces.Thelargestof
theareasis theHagermanValley, whichis approximately19 km (12mi) longandvariesin
width from 1.6to 6.4km (I to4 mi). Fourmajorwaterfallsoccurin the SnakeRiverreach:
StarFalls,which drops11 m (36ft), AugerFalls [17 m (55 ft)], Twin Falls [40m (130ft)],
andShoshoneFalls [65 m (212ft)] (IWRB 1993).
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Thelargestinflow of watertothe SnakeRiverdownstreamof Milner Damis from the
outflowsof springsoriginatingfromthe SnakeRiverPlain aquiferon the northandeast
sidesof thecanyon(IWRB 1993). Waterin theaquiferflowsprimarily in an east-to-west
directionandis principally storedin andtransmittedthroughfractures,gas-bubblevoids,
andlavatubesformedduringtheflowing andcoolingof moltenvolcanicrock, and
permeableashandsoil interbedsdepositedbetweenflows. Theaquifer,oneof the largest
groundwatersystemsin theU.S., underliesthe SnakeRiverPlain fromthe vicinity of St.
Anthony,Idahoto thewesternendof themiddle SnakeRiver. Mostaquifergroundwater
movesin theupper61 to 152 m (200 to 500ft) of basaltunderlyingthe Plain. Thechannel
of theSnakeRivercutsthroughtheuppersurfaceof this aquifer. Physicalcharacteristicsof
therocksof the SnakeRiverPlainprovideahighly reliableandproductivesourceof ground
water. An estimated250,000to 370,000million m’ (200to 300million ac-ft)of wateris
storedin theupper152 m (500ft) of theaquifer. SpringdischargebetweenMilner
ReservoirandKing Hill equalsapproximatelytwo-thirds of the totalgroundwaterreleased

from the aquifer(IWRB 1993).
Thenorth wallof the SnakeRivercanyoncontainsnumerousseeps,especiallyin the
Hagermanarea. Severallargespringcomplexesoccuralonga 16.2km (10mi) reachof the
river, includingMalad,Blue, Sand,Box Canyon,Minnie Miller, andNiagaraSprings. The
springsexistbecausebasaltlavaflowsrapidly absorbsurfacewater,andtheSnakeRiver
Plainhasavery gentlesouthwardtilt. At present,theprincipal sourceof waterfor the
aquiferis percolationfrom irrigation andlossesin irrigationcanalsandditches. Also, water
drainingfrom themountainsof centralIdahosoaksinto thebasaltandflows alongthe north
edgeof theSnakeRiverPlain (IWRB 1993).

Of the 65 springsin the U.S.thathavean averagedischargeof morethan2.83cubicmeters
persecond(m’Is) (100cfs), 11 occuralongthemiddle SnakeRiver. Theaveragedischarge
from two of thesesprings,ThousandSpringsandMaladSprings,eachexceeds28.32m’/s
(1,000cfs) (Kjelstrom 1992).

Thenativehumaninhabitantsof southernIdahoincludedtheBannock,Shoshoneand
northernPaiute. Directcontactwith explorersoccurredin the early1800’sthroughfur
tradingandtrappingactivities. Westwardexpansionresultedin the creationof theOregon
Trail, crossingsouthernIdahoalongtheSnakeRiver(IPC 1990).

By the 1860’s,miningwas anactiveindustry in Idahofollowed by aninflux of Euro-
Americanhomesteaders.Laterin thecenturywith the introductionof irrigationby early
settlers,agriculturebecamethemajorlanduseof theSnakeRiverPlain.

NATITPAI T-W~TflRY

TheSnakeRivercurrentlyincludestwo distinctaquatichabitats: reservoiror impounded
habitats,andfree-flowingorrivennehabitats. Therearedistinctphysicalandbiotic
differencesbetweentheseseriallyconnectedhabitatswithin the SnakeRiverecosystem.
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A. AquaticCommunities

Priorto thedevelopmentof hydroelectricdamsandimpoundmentsandtheregulationof
flows, theSnakeRiver faunaincludedlargemigrationsof chinooksalmon,steelhead,
anadromoussturgeonandPacificlamprey. ShoshoneFalls(rkm 990,rm 615)presenteda
naturalupstreambarrierto migratoryfishspecies.Today,severalof thesefish areextinctin
the middle SnakeRiveror areconsideredsensitiveby theIDFG. TheShoshonesculpin
(Cottu~gr~n~.i)andredbandtrout(Qn~rbync1w~myki~ .gairdnmi)areFederalspeciesof
concern(Table1). In additionto nativefish, approximately2 dozennon-nativefish species
arenowfoundin the middleSnakeRiverreach(AppendixA). Accordingto Dey and
Minshall (1992), thebenthiccommunityisdominatedby taxathatindicategenerally
degradedconditions,includingChironomidac,Oligochaeta,HyallelaandHydra. Species
richnessanddiversityvaluestendto below in the SnakeRiver indicatingpoorwaterquality
andlow biologicaldiversity.

Seventypercentof the middleSnakeRiveris openwater,with macrophytebedsoccupying
20%of the surfacearea. Hill (1991)concludedthatnonpointandpointsourcenutrientand
sedimentimpactspromotemacrophytegrowthin the middleSnakeRiver, especiallyduring
thelow-flow, summerinigationseason.

Currentinformationregardingmolluscdistributionin theSnakeRiversystemindicates
approximately42 nativemolluscs,including27 speciesof snailsin 6 families and15 species
of clamsin 4 families (AppendixB). Eighteenof theseareconsideredto becold-water
species.Manyof thespeciesarerelictsof thePlioceneLakeIdahoandPleistocenelakesand
rivers thatformedafterLakeIdaho wasdrained(FrestandBowler 1992).

B. VegetationCommunities

TheSnakeRiverPlain is locatedwithin therain shadowof the SierraNevadaandCascade
Mountainranges.The availablewater(which isdeterminedby therain shadoweffect),
distributionof soiltypes,andslopeaspectinfluencesthedistributionof plantcommunities
in the SnakeRiverPlain. Two majorplantcommunitiesoccuralongtheSnakeRiver,
includingthesagebrush/grasscold-desertassociationandthe forested-shrub/scrubwetlands
associatedwith free-flowingrivers andstreamsor near-surfacegroundwater(B&C Energy
1984). Thedominantspeciesof the sagebrush/grasscommunitiesincludebig sagebrush
(A~i~ ~ cheatgrass(Bron2u~I~tQnjm),andSandberg’sbluegrass(~Q~
~and~rgii). Theforested-shrub/scrubwetlandareasaredominatedby amixtureof forested
palustrmne,emergentandscrub/shrubspecies,includingsandbarwillow (S.~li~ ~igu~),
Pacificwillow (~1i~kxiandra),russianolive (Ela~aggij~aijgu~tif.Q1ja), cattail (I~pba
ktifQlia), Wood’s rose(Ron~jj), andvarioussedges(C~r.~ spp.)(B&C Energy
1984). Aquaticandshorelineplantspeciespresentin the SnakeRiverare listedin Table 2.
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Table1. FederalandStatestatusof animalspeciesin themid-SnakeRiver, Idaho. Species
with anasterisk(*) areSnakeRiverstocksof salmonthathavebeeneliminatedfrom the
mid-SnakeRiversince1912dueto constructionof SwanFallsDam.

E~drral
Idahospringsnail~ i~b~n~ii) E
Utah valvatasnail(Valvatajj~aj~u~j~) E
SnakeRiverphysasnail (Phy~naxri~in~) E
BanburySpringslanx (L~an~n. sp.) E
Bliss Rapidssnail (Taylorconchn~rnn~k)
Californiafloater(An~~xnac~liLQri~nsi~) SC
Columbiapebblesnail(Fbjminicola~lumkim~A) SC
White sturgeon i~n~rj~an~m9.n~mz~) SSC
Shoshonesculpin(C~u~gr~n~i) SC SSC
Redbandtrout(Qn~Qrl]yDvl11j~m~ki~gaii~n~.ri) SC SSC
* SnakeRiversockeyesalmon

* SnakeRiverfall chinooksalmon
(Oncorhynchus~b~~~bn) E

* SnakeRiverspring/summerchinooksalmon

E (endangered):Taxain dangerof extinctionthroughoutall orasignificantportionof their
range.

T (threatened):Taxalikely tobeclassifiedas endangeredwithin theforeseeablefuture
throughoutall orasignificantportionof theirrange.

SC (speciesof concern):Taxaforwhichinformationnowin thepossessionof theU.S. Fish
andWildlife Serviceindicatesthatproposingto list as endangeredor threatenedis possibly
appropriate.

SSC(Speciesof SpecialConcern): Statedesignationfor nativespecieswhichare low in
numbers,limited in distribution,or havesufferedsignificanthabitatlosses.
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Table2. Aquaticandshorelinevegetationof theSnakeRiver (DeyandMinshall 1992).
Asterisksindicatecommonspecies.

*S~lix la~iandra
~ mQbQQ&~a

Vicia i~ana
GIy~yr±izaI~pQt~
A~m~Dn~binMm
Y~±~n~hAslaia

*N~p~a~a~an~
M~nIb~az~n~iz

*~Q1aflrnll ~iflQruIn
*VeronicR ~
*~jj~gQ missouriensis

umiufl~mn3k
Xambiizmpennsylvanicum

*~d~n~ ~rnu~
Art~nnsia
~r~b~Iu~
Phragmites~mmimi~

*fl~p~jj~j~ distichum

*C~p~n~SInZQ~U~

*Iy~ba l~Ijf~lja

P~ygQn~mnaXan~
PmI~paxhifQlimn
Sagittari~sp.
~mQg~n~pibydna~

*~Qpbyfl3~md~m~In
R~ n~sflimurn
Anbi~i~ sp.
£&mn~minQr
Az~il~sp.
~ndum~ilQb~
~mQg~tQn£mpu~
fl~iLam~g~IQnfQlioslis (possible)

niluall
El~d~a~anad~n~i~
Ranmi~i~1u~spp.
M~nQphyDumspicatum
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WAThRUSEHISTORY

£JDIgaIiQn

Earlyirrigationdevelopmentwaslimited to theSnakeRivercanyonandseveraltributary
streams.Largescaleirrigationbeganin theearly1900’sundertheprovisionsof the Carey
Act of 1894andtheReclamationAct of 1902,which allowedthetransferof public landsto
individualsfor privatereclamationprojects. Federalinvolvementprovidedcoordinationand
fundingfor constructionof dams,reservoirs,andcanalswhich helpedexpandtheamountof
irrigatedacreagein thewesternU.S.. TheTwin Fallsprojectwas oneof thelargestprojects
developedundertheCareyAct. In 1903,theTwin FallsLandandWaterCompanybegan
constructionof the Low-LineCanalandMilnerDam. The firstwaterdeliveriesbeganin the
springandsummerof 1905. On thenorthsideof theSnakeRiveradditionalCareyAct
projectswereinitiatedby theTwin FallsLandandWaterCompany. By 1920,theNorth
SideIrrigationProjectconsistedof 160km(100 mi) of main canaland 1,280km (800mi)
of laterals(IWR.B 1993).

Waterrightsfor mostof the unregulatedflow in theSnakeRiverweredecreedby 1908,and
in low wateryearssupplieswereinadequate.Earlyirrigation developmentusedthe entire
availablenaturalflow in theriveratsomepoints(Milner andBlackfoot, for example)and
resultedin reachesof the riverthatweredewateredfor muchof the lateirrigationseason
(IDWRin litt., 1994). Supplywasultimatelyaugmentedby federallyfinancedconstruction
of additionalwaterstoragedamsandreservoirsin theupperSnakeRiverbasin. Deliveryof
storedwaterprovidedcontinuousflows tothereachat Blackfootandelsewhere.After
WorldWarII, groundwaterreceivedgreaterattentionasamajorsupplyof additionalwater
(IWRB 1993).

Theaverageannualflow of theSnakeRiveraboveHeiseis 6,167million m3 (5.0million ac-
ft). TheHenry’sForkandits tributariesaddanother2,775million m3 (2.25million ac-ft)
peryearbeforediversions.Thesewatersuppliesarereducedby withdrawalsatMilnerto an
averageflow of 3,084million m3 (2.5million ac-ft)peryear. At Milner, flows varywidely
from yearto year. WhenLakeWalcottandMihierReservoirarebeingfilled or canal
diversionsbegin,flows passingMilner havehistorically beenreducedto virtually zero. With
the startof operationof IPC’s Milnerpowerplant,atargetflow of 566.4m3/s (200cfs) is
slatedto bereleasedwhenavailable(IWRB 1993).

Downstreamfrom Milner, flows increasegreatly from groundwaterdischarge,irrigation
return,andtributaries. Numeroussmalltributariesenterthe SnakeRiver in theMilner-to-
King Hill reach. Mostof thesetributariescarry substantialamountsof seasonalirrigation
returnflow and/orgroundwaterdischarge.Thefour largesttributariesareRockCreek,
SalmonFallsCreek,theMaladRiver, andCloverCreek(Figure1). SalmonFallsCreekis
fully regulatedby SalmonFalls CreekReservoirnearRogerson.TheMaladRiver is the
largesttributaryandduring normalrunoff yearsiscomposedentirelyof irrigationreturns
andgroundwaterdischarge(lWRB 1993).

The largestinflow to themiddle SnakeRiveris from themanyspringsthatcomefrom the
SnakeRiverPlainaquiferon thenorthandeastsidesof thecanyon(seeLocationand
History for furtherdiscussion).Groundwaterdischargein theMilnerto King Hill reach
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varieswith changingrechargeconditions(IWRB 1993). Developmentof groundwaterfor
irrigationon the SnakeRiverPlainbeganin the mid-1940’s. An increasein groundwater
dischargebetween1902 to theearly 1950’shasbeenattributedtoincreasedgroundwater
rechargecausedby surfacewaterirrigation northandeastof the springs. Sincethe mid-
1950’s,theserechargelevelshavebegunto slowly decline. Withdrawalsfrom theaquifer
(pumping)andincreasedefficiencyin irrigationpracticesareexpectedto resultin a
continuationof thedecline(IWRB 1993). If thesewithdrawalsarereducedto some
relativelyfixed level in thefuture, anequilibriumbetweeninflows andupstreamwithdrawals
maybereachedin theaquifer. Thehighestflows in themiddleSnakeRiveroccurin the fall
as aresultof thecumulativeeffectsof rechargeby surfacewaterirrigation. Low flows occur
in April or Maybeforethe newirrigationseasonrechargebecomesevident.

fl~flydr~p~

Thestaterelieson hydropowerasits principal sourceof electricalenergy.Privateand
publicly-ownedutilities operatethehydroelectricsystem,whichprovidesabout60% of the
state’stotal needs(IWRB 1993).

Morethanhalfof thetotalelevationdropof the SnakeRiverbetweenHeiseandWeiser
occursin the middleSnakeRiver. Theriverdrops471 m (1,570ft) betweenMilner Dam
andKing Hill, with the steepestgradientof 9.7meters/kilometer(in/kin) [32.4feet/mile
(ft/mi)] betweenMilner andKimberly (IWRB 1993). Six of 63 hydroelectricdamsof the
SnakeRiverBasinarelocatedon the mainstemSnakeRiverbetweenMilner andKing Hill;
40%of thestate’shydroelectricfacilities arelocatedon the SnakeRiver, its tributaries,or
adjacentcanalsystemsin theregion.However,these63 facilitiescompriseonly 8% of
Idaho’sinstalledgeneratingcapacity(IWR.B 1993).

Fiveof themainstemhydroelectricprojectson theSnakeRiverareownedby IPC and
operateasrun-of-riverplantswith minimal reservoirstorageusedfordaily power-peaking
(loadfollowing) purposes.Additional IPC projectsatThousandSprings,ClearLakes,and
theMaladRiveruseflows collectedfrom springsflowing from thecanyonwalls. TheIPC in
conjunctionwith theNorthsideandTwin FallsCanalcompanies,haveaddedpower
generatingfacilitiesatMilnerDam.

Sevenadditionalmainstemhydroelectricprojectsarecunentlyproposedfor the SnakeRiver.
All 7 projectsare locatedin areasdesignatedas “recreational”3rivers,whichprohibitsthe
constructionof hydropowerprojects,dams,or impoundments(IWRB 1993). Theseprojects
includethefollowing:

As part of the time comprehensive water planning proress. IWRB may designate selected waterways as protected tivers. Natural’ river means awaterway which possesses

outstanding fish and wildlife. recreataon. or aestlseuc values. The construction of hydropower projects. dams, impoundments and water diversion works is prohibited. “Recreattonal” nver
has the same values but might include some aubatantial development within the waterway. The prohibited activities on a recreational river are determined at the time of deatgnaston.
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1) StarFalls (FERC5797)- Licenseapplicationhasbeensubmitted.

12) AugerFalls(FERC4797) - Licenseissued. (unconstructed).Althoughthisreachofriver is designateda“recreational”river, theAugerFalls projectis exemptfrom the
prohibitionsof thisdesignation.

3) BoulderRapids(FERC10772)- Licenseapplicationhasbeensubmitted.

4) EmpireRapids(FERC 10849)- Licenseapplicationhasbeensubmitted.

5) KanakaRapids(FERC 10930)- Licenseapplicationhasbeensubmitted.

6) A.J. Wiley (FERC11020)- Preliminarypermit issued.

7) Dike (FERC10891) - Preliminarypermitissued.

~Aq~a~mr~

Thehighquality watercoming from theSnakeRiverPlainaquifervia thenaturalsprings
makestheHagermanareaof the SnakeRiveran excellentfishfarmingarea. Approximately
70%of the springflow in theSnakeRiver is utilized for fish production. In 1991,IDFGhad
98 activecommercialfishculturepermitson file for facilitiesadjacentto theSnakeRiveror
its tributaries(IWR.B 1993). FourStateandFederalhatcheriesandabout55 privateponds
in theareaarealsousedto raisefish forprivateandnon-commercialpurposes.The primary
fish speciesraisedin thesefacilities arerainbowtroutandchannelcatfish(IWRB 1993).

Wastematerialsthataccumulatefromhatcheryoperationsincludeuneatenandundigested
food,fecalmatter,andmetaboliteswhichexistin soluble,colloidal, or suspendedforms.
Theseaccumulatedwastematerialsareremovedon aperiodicbasisby variousraceway
cleaningmethods.Currently,commercialaquaculturefacilities areauthorizedby Federal
permitto dischargeatotalof 52,875kg (117,500lbs)of suspendedsolidsperday to the
SnakeRiver (IWRB 1993).

D. Domestic.Commercial.Municipal andIndustrialUses

Groundwatersourcessupplyapproximately60% of the domestic,commercial,municipal
andindustrialwaterneedsin the SnakeRiverPlain. The SnakeRiverPlain aquiferhasbeen
designatedas a“sole-source”(a ‘sole-source”designationrecognizesthevalueof asourceof
waterfor drinkingwater) aquiferby theEPA. Thermalwateris alsoextensivelyusedin the
SnakeRiverPlain. Mostof the thermalwateris associatedwith knownfaultsor fractures
(lWR.B 1993). Themain usesof thiswaterincluderesorts,freshwateraquaculture,and
greenhouses(IWRB 1993). Severalof theresortsandgreenhousesarelocatedalongthe
middle SnakeRivernearBliss andBanburyHotSprings,sitesof the hottestthermalsprings
(650C,1490F)in theSnakeRiverPlain.
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APPENDIX D. LandmarksandassociatedRMIRKM alongtheSnakeRiverin Idaho

(PacificNorthwestRiverBasinsCommission1976).

LANDMARK EM

Homedale 669.8 416.0
Grandview 783.4 486.6
C.J. StrikeDam 795.3 494.0
LoverridgeBridge 825.9 513.0

(StateHwy 51)
IndianCoveBridge 845.9 525.4
King Hill 880.0 546.6
CloverCreek 881.8 547.7
BancroftSprings 890.3 553.0
Bliss Dam 902.1 560.3
MaladRiver 920.0 571.4
Hagerman 921.7 572.5
LowerSalmonFallsDam 922.5 573.0
UpperSalmonFallsDam 936.1 581.4
ThousandSprings 941.5 584.8
SalmonFallsCreek 944.3 586.5
Box Canyon 947.0 588.2
BanburySprings 948.8 589.3
KanakaRapids 952.8 591.8
NiagaraRapids 964.4 599.0
RockCreek 976.3 606.4
Twin Falls 982.9 610.5
ShoshoneFalls 989.8 614.8
Kimberly 993.7 617.2
StateHwy 50 Bridge 999.8 621.0
MorzaughBridge 1015.1 630.5
Milner 1028.3 638.7
MinidokaDam 1085.9 674.5
RaftRiver 1108.8 688.7
EagleRockDamsite 1141.5 709.0
AmericanFallsDam 1149.5 714.0
BlackfootRiver 1208.5 750.6
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APPENDIX E. List of instreaxnflow rightscurrentlyheldby theSta±ein thetfliddle Snake
River.

FLOW APPLIC,

SOURCE ENDING DATE IN CFS PERMjT
ILIC

VineyardCreek 09/13/78 17 L
Briggs Springs 09/13/78 56 A
Blind CanyonSprings 09/13/78 8 P
LowerWhite Springs 09/13/78 11 A
BanburySprings 09/13/78 97 A
Devils CorralSprings 09/21/79 48 L
Minnie Miller Springs 03/19/86 200450 P
CrystalSprings 07/27/87 50 P
Box CanyonCreek 10/16/87 75-162 P
NiagraSpringsCreek 01/29/88 45-110 A
CrystalSprings 07/01/88 25 P
Box CanyonCreek 08/04/88 550 A
ThousandSpringsAKA’s 08/03/90 500 P
ThousandSpringsEstuary

SculpinSpringsCreek 08/03/91 33 P
SandSpringsCreek 08/03/91 34 P
Billingsley Creek 06/24/91 75-140 A
CrystalSprings 03/22/91 59 P
NiagraSprings/NiagraCreek 03/24/92 264 A
BancroftSprings 09/13/78 17 L
Malad River 03/27/81 75 A
Malad RiverAKA “Big Wood” 06/19/81 39 P
Malad River 01/29/88 30-400 A
RockCreek,EastFork 01/16/80 11 P
RockCreek,EastFork 09/12/84 11 P
Box CanyonCreek 07/12/71 850 A
Big Springs 12/07/71 66.57 L
NiagraSprings 07/12/71 264 A
ThousandSprings 10/10/73 1500 A
Malad CanyonSprings 07/12/71 900 L
SnakeRiver 12/29/76 3300 D
SnakeRiver 07/01/85 600 D
SnakeRiver 07101/85 2300 D
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APPENDIX F. Reviewof theTechnical/AgencyReviewDraftof the SnakeRiver
AquaticSpeciesRecoveryPlan

OnFebruary23, 1994,the Servicemadeavailablefor public reviewtheTechnical/Agency
Draft ofthePlan. Thepublic commentperiod,announcedin theEed~raI~gjs~, extended
overa90-dayperiodandclosedon May 25, 1994. TheServicesolicitedcommentson the
documentfrom individualsand/oragenciesidentifiedbelow. Dunngthecommentperiod,
theServicereceived34 responselettersfrom individualsororganizationsdenotedwith an
asterisk(*) on thelist below. The commentsprovidedin theseletterswereconsideredin
preparationof the final recoveryplanandincorporatedasappropriate.Foracopy of the
Service’sresponseto comments,contacttheServiceat4696OverlandRoad,Room576,
Boise,Idaho 83705.

Responsesincludedcommentsfromthreeindividualswith extensiveexperiencein gathering
informationon thelistedsnailsandthemiddleSnakeRiver TerryFrest,DEXIS
Consulting;PeterBowler,University of California;andRichardKonopacky,Konopacky
Environmental.The responsesto theircommentsareavailableasstatedabove. Major
issuesraisedby thesethreeindividualsaresummarizedbelow:

1. Recoveryis notdefinedin termsofthespeciesneeds,i.e. populationnumbers,
numbersof colonies,etc.

ServiceResponse- The final Planidentifiesmeasurablerecoverycriteriabased
on thespecies’persistencein suitablehabitats. If future studiesprovideenough
informationto baserecoveryon numbersofindividualsorcolonies,thefinal
Planmayberevisedto incorporatesuchinformation. TheServicehasadded
morespecificrecoverycriteriathatreflectstheState’scold-waterbiota
standards,asaninterimto standardsnecessaryfor snailrecovery.

2. TheDraftRecoveryPlanplacedtoomuchemphasison lab-orientedmeansfor
life history or toxicity testing. Moreemphasisshouldbeplacedon habitat
improvementandconservationof existingpopulationsincludingthepurchase
of waterrights.

ServiceResponse- TheFinal RecoveryPlangivesthehighestrecoverytask
prioritiesto thoseprogramsfocusedon the protectionandimprovementof
habitat(Figure8) while acknowledgingthe needforcontinuedresearchon those
elementsof snailbiologythatrelatedirectlyto determiningthreatsandhabitat
needs.

3. Requestedabetterdefinitionof termssuchas “cold” and“slow-moving” water.

ServiceResponse- Thetermslow-movinghasbeenremoved,where
appropriatestreamsegmentsarereferredto asimpoundedor free-flowing. The
term “cold-water”hasbeendefinedin thecold-waterbiotastandardsashaving
an averagetemperaturebelow 180C.
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4. Thepartiesexpresseddivergentopinionson theeffectivenessof controlling

non-nativespecies.

ServiceResponse- The Servicehaschangedthetaskwordingfrom “eliminate”
to “evaluate”the effectsof non-nativespecies.Thisevaluationwill determine
if controlof non-nativesisfeasibleor will aid in therecoveryof thelisted
species.

5. Mollusc surveysshouldbeexpandedbeyondtheSnakeRiver basin.

ServiceResponse- The currentrecoverygeographicalareaswereselectedto
expediterecoverygoalsandbeaspracticalas possible. Additional surveys
beyondthedefinedrecoveryareawill bewelcome.

6. Questionedtheappropriatenessof includingnon-listedspeciesin theDraft
RecoveryPlan.

ServiceResponse- The appropriatenessof includingnon-listedspeciesin the
recoveryplanisexplainedunderthe“What is arecoveryplan?” sectionof this
document.Activitiesassociatedwith non-listedspecieshavebeengivenalow
priority andwill only beconsideredwhentheactionwill alsobenefitthelisted
species.

7. Concernedthathabitatrequirementsandlimiting factorshavenot yetbeen
sufficiently establishedto justify recommendationsin thedraftPlan.

ServiceResponse- Seeresponsesfor#s 1 and2 above.

Ag~n~

*Agricultijj~al Stabilization

andConservationService
3220ElderStreet
Boise,Idaho 83705

Ed Poe
Bureauof IndianAffairs
P.O.Box 2965
Portland,Oregon 97208

*District Manager

Bureauof LandManagement
BoiseDistrict Office
3948 DevelopmentStreet
Boise,Idaho 83705

StateDirector
Bureauof LandManagement
IdahoStateOffice
3380AmericanaTerrace
Boise,Idaho 83706

Bureauof LandManagement
BruneauResourceArea
3948DevelopmentStreet
Boise,Idaho 83705

FritzRennebaum
Bureauof LandManagement
Cocurd’Alene District
1808NorthThird Street
Cocurd’Alene, Idaho 83814
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Bureauof LandManagement
JarbidgeResourceArea
2620 Kimberly Road
Twin Falls,Idaho 83301

District Manager
Bureauof LandManagement
ShoshoneDistrict Office
P.O.Box 2B
400W. F. Street
Shoshone,Idaho 83352

Lyle Lewis
U.S.Bureauof LandManagement
ShoshoneDistrict Office
P.O.Box 2B
400W.F. Street
Shoshone,Idaho 83352

*Bureauof Reclamation
(Attention: DougJames)
1150North CurtisRoad
Boise,Idaho 83706-1234

Bureauof Reclamation
MinidokaProjectOffice
1359 HansenAvenue
Burley,Idaho 83318

Mike Sirrine
Burns-PaiuteTribe
HC-71,100 PASIGO
Burns,Oregon97720

Bob Ringo
ColumbiaRiverInter-TribalFish
Commission
729N.E. OregonStreet
Suite200
Portland,Oregon97232

U.S. Army Corpsof Engineers
Lucky PeakProjectOffice
HC 33, Box 1020
Boise,Idaho 83706

*U.S. Army Corpsof Engineers

Walla Walla District
Building 602, City-CountyAirport
WallaWalla, Washington 99362

Kelly McDonald
U.S.Army Corpsof Engineers
EnvironmentalResourcesBranch
Building 603, City-CountyAirport
Walla Walla, Washington 99362

U.S.EnvironmentalProtectionAgency
422 WestWashington
Boise,Idaho 83702

JohnOlson
EnvironmentalProtectionAgency
422 WestWashington
Boise,Idaho 83702

U.S.EnvironmentalProtectionAgency
(Attention: PatCirone)
1200 SixthAvenue
Seattle,Washington 98101

U.S.EnvironmentalProtectionAgency
HazardEvaluationDivision - EBB
(T5769C)
401M Street,S.W.
Washington,D.C. 20460

*U.S. EnvironmentalProtectionAgency

ProjectManager(7507C)
EndangeredSpeciesProtectionProgram
EnvironmentalFateandEffectsDivision
Office of PesticidePrograms
401 M Street,S.W.
Washington,D.C. 20460

FarmersHomeAdministration
StateOffice
3232ElderStreet
Boise,Idaho 83705

FederalEnergyRegulatoryCommission
1120SW 5th,Suite1350
Portland,Oregon 97204
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FederalEnergyRegulatoryCommission
Divisionof EnvironmentalAnalysis
825North Capitol,N.E. Room305
Washington,D.C. 20426

Michelle DeHart
FishPassageCenter
2501 S.W. 1stAvenue
Suite230
Portland,Oregon97201-4752

*Will Reid

IdahoDepartmentof FishandGame
Headquarters
Box 15
Boise,Idaho 83707

JerryConley,Director
Idaho Departmentof FishandGame
Headquarters
Box 25
Boise,Idaho 83707

Idaho Departmentof FishandGame
Region4
868EastMain Street
P.O.Box 428
Jerome,Idaho 83338

IdahoDepartmentof FishandGame
Region3
3101 SouthPowerlineRoad
Nampa,Idaho 83686

BertBowler
Idaho DepartmentofFishandGame
P.O.Box 25
Boise,Idaho 83707

IdahoDepartmentof HealthandWelfare
Departmentof EnvironmentalQuality
1410North Hilton
StatehouseMail
Boise,Idaho 83720

Idaho Departmentof HealthandWelfare
Departmentof EnvironmentalQuality
601 PoleLine Road,Suite# 2
Twin Falls,Idaho 83301

IdahoDepartmentof Parksand
Recreation
StatehouseMail
Boise,Idaho 83720

*I)sjector
IdahoDepartmentof WaterResources
RegionalOffice
StatehouseMail
Boise,Idaho 83720

IdahoSoil ConservationCommission
1215 WestStateStreet
Boise,Idaho 83720-7000

*IdahoTransportationDepartment
3311WestStateStreet
Boise,Idaho 83703

SteveMorris
NationalMarineFisheriesService
911 N.E. 11thAvenue
Room620
Portland,Oregon 97232

DonBryson
NezPerceTribe
P.O.Box 305
Lapwai,Idaho 83540

MarkEames
NOAA GeneralCounselNorthwest
7600SandPointWayN.E.
BIN C15700
Seattle,Washington98115

StephanieBurchfield
OregonDepartmentof FishandWildlife
HabitatConservationDivision
P.O.Box 59
Portland,Oregon97207
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FrankYoung
OregonDepartmentof FishandWildlife
P.O.Box 59
Portland,Oregon97207

RobertKarotko
NationalParkService
PacificNorthwestRegion
83 SouthKing Street,Suite212
Seattle,Washington98104

Neil King
HagermanFossilBedsNational
Monument
U.S. NationalParkService
P.O.Box 570
Hagerman,Idaho 83331

Shoshone-BannockTribes
Box 306
FortHall, Idaho 83203

*ShaunRobertson

Shoshone-BannockTribesof theFort
Hall Reservation
P.O.Box 302
FortHall, Idaho 83203

Shoshone-PaiuteTribalHeadquarters
P.O.Box 219
Owyhee,Nevada89832

WaldenTownsend
Shoshone-PaiuteTribeof theDuck
Valley Reservation
P.O.Box 219
Owyhee,Nevada83203

BarbaraScott-Brier
Officeof the RegionalSolicitor
U.S.Departmentof theInterior
500N.E. Multnomah,Suite607
Portland,Oregon97232

William C. Frymire
AssistantAttorneyGeneral
FishandWildlife Division
P.O.Box 40100
Olympia, Washington 98504-0100

U.S. FishandWildlife Service
Division of EndangeredSpecies
Mail Stop452ARLSQ
Washington,D.C. 20240

U. S.FishandWildlife Service
Office of PublicAffairs
PA, 3447 MIB
Washington,D.C. 20240

U.S. FishandWildlife Service
Division of Refuges
Mail Stop670 ARLSQ
Washington,D.C. 20240

RefugeManager
MinidokaNationalWildlife Refuge
Route4, Box290
Rupert,Idaho 83350

*RefugeManager

SoutheastIdahoNationalWildlife Refuge
1246YellowstoneAvenue,A-4
Pocatello,Idaho 83201--4372

U.S.FishandWildlife Service
Office of ResearchSupport
RD-8/ORS,MAIL STOP725 ARLSQ
Washington,D.C. 20240

PeggyKohl
U.S.FishandWildlife Service
RegionalOffice
911 N.E. 11thAvenue
Portland,Oregon97232-4181

FredOlney
U.S. FishandWildlife Service
9317Highway99,SuiteA
Vancouver,Washington98655
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U.S. ForestService
PacificNorthwestRegion6
FishandWildlife
333 S.W. First Avenue
Portland,Oregon97204

*jerry Hughes,District Chief

U.S. GeologicalSurvey
230Coffins Road
Boise,Idaho 83702

U.S. Soil ConservationService
505 NorthOregonTrail
AmericanFalls,Idaho 83211-1818

U.S. Soil ConservationService
125 SouthWaterStreet
P.O.Box 819
Arco, Idaho 83213-0819

U.S. Soil ConservationService
1600HighlandDrive
Blackfoot, Idaho 83221-3847

U.S. Soil ConservationService
AreaOffice
3160ElderStreet,SuiteA
Boise,Idaho 83705

*US Soil ConservationService

(Attention:PaulCalverley)
3244ElderStreet
Boise,Idaho 83705

U.S. Soil ConservationService
529BroadwayAvenueSouth
BuhI, Idaho 83316-1312

U.S. Soil ConservationService
District Conservationist
1361 East16th
Burley, Idaho 83318-2929

U.S. SoilConservationService
WQDemonstrationProject
1369 East16th
Burley, Idaho 83318

U.S Soil Cons vat~o Service
FirstandMain Streets
p.O. Box 136
Fairfield Idaho 83327o156

U.S.SoilConservanonService
345 Main Street
P.O.Box 167
Gooding,Idaho 83624..1299

U.S. Soil ConservationService
WoodRiverRC&D Office
131 3rd AvenueEast
Gooding,Idaho 83330-1127

U.S.Soil ConservationService
345 Main Street,P.O.Box 167
Grandview,Idaho 83624-0167

U.S. Soil ConservationService
119 NorthRiverStreet
P.O.Box 1300
Halley, Idaho 83333-1300

U.S. Soil ConservationService
111 EastAvenueF
Jerome,Idaho 83338-3132

U.S. Soil ConservationService
286 South3rdW Street
MountainHome,Idaho 83647-2633

U.S.Soil ConservationService
AreaOffice
850 EastLander
Pocatello,Idaho 83201-5763

U.S. Soil ConservationService
190N, 200W
Rt. 2, Box 38A
Rupert,Idaho 83350-9603

U.S. Soil ConservationService
217 WF Street
P.O.Box 398
Shoshone,Idaho 83352-0398
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U.S. Soil ConservationService
212DeereStreet
Twin Falls, Idaho 83301

JerryNeal
WashingtonDepartmentof Wildlife
600CapitolWayNorth
Olympia,Washington98501-1091

NATIONAL ELECTEDOFFICIALS

SenatorLarry Craig
UnitedStatesSenate
304North8th Street
Room149
Boise,Idaho 83702

CongressmanMike Crapo
U. S. Houseof Representatives
750WestBannock
Room444
Boise,Idaho 83702

SenatorDirk Kempthorne
UnitedStatesSenate
304North8th Street
Room318
Boise,Idaho 83702

CongressmanLarry LaRocco
U. S. Houseof Representatives
304North 8th Street
Room136
Boise,Idaho 83702

STATE OF IDAHO ELECTED
QFFI~IALS

Officeof the Governor
GovernorCecil Andrus
StatehouseMail
Boise,Idaho 83720

SteveAntone
StateRepresentative- District 24
1141 Link Street
Rupert, Idaho 83350

MaxineT. Bell
StateRepresentative- District 24
194 South300East
Jerome,Idaho83338

RonaldL. Black
StateRepresentative- District 23
921 TrotterDrive
Twin Falls,Idaho 83301

DeanL. Cameron
StateSenator- District 24
7024th Street
Rupert,Idaho 83350

DentonDarrington
StateSenator- District 25
Route 1,
Declo,Idaho 83323

FrancesField
StateRepresentative- District 20
HC-85,Box 221
GrandView, Idaho 83624

CeliaR. Gould
StateRepresentative- District 27
4406 North 1400East
Buhl,Idaho 83316

DouglasR. Jones
StateRepresentative- District 27
Route2,
Filer,Idaho 83328

JimD. Kempton
StateRepresentative- District 25
StarRoute,Box 28
Albion,Idaho 83311
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B. JoyceMcRoberts
StateSenator- District 22
342MonroePlace
Twin Falls,Idaho 83301

PattiNafiziger
StateRepresentative- District 21
1787East3100 South
Wendell,Idaho 83355

BruceNewcomb
StateRepresentative- District 25
1626Monroe
Burley,Idaho 83318

*Lajrd Noh

StateSenator- District 23
3442AddisonAvenueEast
Kimberly, Idaho 83341

JohnT.Peavey
StateSenator- District 21
P.O.Box 88
Carey,Idaho 83320

W. Clinton Stennett
StateRepresentative- District 21
P.O.Box 475
Ketchum,Idaho 83340

Mark D. Stubbs
StateRepresentative- District 23
1025 SawtoothBoulevard
Twin Falls,Idaho 83301

R. ClaireWetherell
StateSenator- District 20
360East15thNorth
MountainHome,Idaho 83647

OTHERSTATE OFIDAHO
QEEICIALS

DavidErickson
Idaho WaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237

GeneM. Gray
IdahoWaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237

KennethE. Hungerford
IdahoWaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237

JosephL. Jordan
IdahoWaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237

ClarenceParr
IdahoWaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237

DaveS. Rydalch
IdahoWaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237

Mike Satterwhite
IdahoWaterResourcesBoard
1301NorthOrchardStreet
Boise,Idaho 83706-2237

~I1NThQEICIALS

JohnAdams
CassiaCountyCommissioner
CassiaCountyCommission
1459OverlandAvenue
Burley,Idaho 83318

BrentJ. Bell
Idaho WaterResourcesBoard
1301 NorthOrchardStreet
Boise,Idaho 83706-2237
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JayWeldonBeck
CassiaCountyCommissioner
CassiaCountyCommission
1459 OverlandAvenue
Burley,Idaho 83318

NormaBlass
Twin FallsCountyCommissioner
Twin FallsCountyCommission
P.O.Box 126
Twin Falls,Idaho 83303

NormanDaley
CassiaCountyCommissioner
CassiaCountyCommission
1459OverlandAvenue
Burley,Idaho 83318

JamesFraley,Chairman
Twin Falls CountyCommissioner
Twin Falls CountyCommission
P.O.Box 126
Twin Falls,Idaho 83303

JackGough
GoodingCountyCommissioner
GoodingCountyCommission
P.O.Box 417
Gooding,Idaho 83330

LanyHarper
MinidokaCountyCommissioner
MinidokaCountyCommission
Rt.l,Box 1023
Paul,Idaho 83347

Marvin Hempleman
Twin Falls CountyCommissioner
Twin Falls CountyCommission
P.O. Box 126
Twin Falls,Idaho 83303

Win Henslee
GoodingCountyCommissioner
GoodingCountyCommission
P.O.Box417
Gooding,Idaho 83330

DonMorrow
GoodingCountyCommissioner
GoodingCountyCommission
P.O.Box 417
Gooding,Idaho 83330

*B~py Peterson

ElmoreCountyCommissioner
ElmoreCountyCommission
150South4thEast
MountainHome,Idaho 83647

JohnRemsbergID
MinidokaCountyCommissioner
MinidokaCountyCommission
Rt. 4, Box 103
Rupert,Idaho 83350

M.A. “Budt’ Riddle
ElmoreCountyCommissioner
ElmoreCountyCommission
150 South4th East
MountainHome,Idaho 83647

*Norman Seibold,Chairman

MinidokaCountyCommissioner
MinidokaCountyCommission
Rt. l,Box 18
Rupert,Idaho 83350

JohnSchrum
ElmoreCountyCommissioner
ElmoreCountyCommission
150 South4th East
MountainHome,Idaho 83647

LynnThompson
PowerCountyCommissioner
PowerCountyCommission
543 Bannock
AmericanFalls,Idaho 83211

JudyWadsworth
PowerCountyCommissioner
PowerCountyCommission
543 Bannock
AmericanFalls,Idaho 83211
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RalphWheeler
PowerCountyCommissioner
PowerCountyCommission
543Bannock
AmericanFalls,Idaho 83211

flESE~ATEEART~S

Andy Andrus
Idaho Wildlife Federation
P.O.Box 6426
Boise,Idaho 83707

RodneyAwe, Administrator
IdahoDepartmentof Agriculture
AgriculturalTechnologyDivision
2270Old PenitentiaryRoad
Boise,Idaho 83712

*LoI.rj Bodi

AmericanRivers
NorthwestRegionalOffice
4518 UniversityWay,N.E.
Suite312
Seattle,Washington98105

RichardJ. Bowers
AmericanWhitewaterAffiliation
1609NorthcrestDrive
Silver Springs,Maryland 20904

*Dr PeterBowler

Departmentof EvolutionaryBiology
Schoolof BiologicalSciences
University of California- Irvine
Irvine, California 92717

ChuckBrockway
Universityof Idaho
ResearchandExtensionCenter
3793 North, 3600East
Kimberly,Idaho 83341

Dr. MerlinBrusven
Departmentof FIshandWildlife
Resources
Universityof Idaho
Moscow,Idaho 83843

Marilyn M. Butler
Three-RapidsCoalition
4251 North, 1800East
Buhl,Idaho 83316

*Don Campbell

IdahoAquacultureAssociation
P.O.Box 28
Buhl, Idaho 83316

JasparCarlton
Bio-DiversityLegalFoundation
P.O.Box 18327
Boulder,Colorado80308-8327

*William K. Chishoim

Route3, Box431
BuhI, Idaho 83316

Committeefor Idaho’sHigh Desert
P.O.Box 2863
Boise,Idaho 83701

*RuthDeThomas

Route1, Box 279
Rupert,Idaho 83350

*TedDiehl

North SideCanalCompany
921 NorthLincoln
Jerome,Idaho 83338

Mark Eames
NOAA GeneralCounselNorthwest
7600SandPointWayN.E.
EThI C15700
Seattle,Washington98115

DavidBrush
SnakeRiverCanyonat ClearLake
307ClearLakeLane
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